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Abstract 
In the electric utility industry, transmission rights-of-way have 
traditionally been managed to facilitate the existence of a single 
resource: electricity. However, many other resource values are 
present upon this vast land base and are profoundly affected by the 
management activities taking place there. 
In this thesis, a conceptual framework for resource management on 
electric utility transmission rights-of-way that accounts for a 
variety of local land-based resource values is developed. The 
conceptual framework is derived primarily from two bodies of 
information: (i) the normative planning concept of integrated resource 
management; and (ii) an empirical investigation of right-of-way 
management in Northern British Columbia. 
A case study investigation of wildlife habitat management on 
transmission rights-of-way in northern British Columbia reveals that 
traditional methods of vegetation management are being altered in 
order to address the needs of a variety of wildlife species and local 
human user groups. Telephone interviews with local stakeholders in 
land and resource management indicate that non-electric resource 
values such as aesthetics, subsistence, and access are important to 
local users, and that stakeholders are interested in contributing to 
land use management planning and decision-making processes. 
In summary, while wildlife habitat management has been relied on as an 
integrative strategy, especially in areas that are rich in flora and 
fauna, it alone cannot ensure an integrated approach to resource 
management. For example, to achieve the principles of integrated 
resource management in practice, a conceptual management framework 
must assure stakeholders of their role in resource planning. 
Recommendations to electric utilities that wish to implement an 
integrated approach to resource management on transmission rights-of-
way include: (i) taking stock of current management goals and 
objectives and identifying opportunities for policy change; (ii) 
assessing current right-of-way maintenance programs for their 
potential to address a multiplicity of resource values; (iii) 
developing a strategy for interaction with the public; and (iv) 
establishing a system of review in order that new initiatives may be 
evaluated and improved upon. 
Recommendations to British Columbia Hydro right-of-way maintenance 
personnel include: (i) continuing to develop new wildlife habitat 
management techniques and test those already in use; (ii) shifting 
from short-term to long-term budgetary planning horizons; (iii) 
communicating successes and failures with industry peers; (iv) 
establishing lines of communication with local stakeholders; and (v) 
initiating a study to establish the cost-efficiency of integrating 
wildlife habitat management strategies into right-of-way maintenance 
programs. 
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Chapter 1 
A Question of Land Use Management 
1.1 Introduction 
Today, many types of non-urban lands require a dedicated 
management strategy in order to meet the variety of resource 
management demands placed upon them. Electric utility powerline 
corridors are an excellent example of this, as transmission rights-of-
way (T-RoWs) presently affect thousands of hectares of land in British 
Columbia, in Canada, and around the world. However, little attention 
has been devoted by government or by utili ties to building a more 
comprehensive resource management strategy for rights-of-way (RoWs). 
Through an investigation of T-RoW management and the values that 
provide a basis for comprehensive management, a conceptual framework 
for resource management on electric T-RoWs that accounts for a variety 
of local land-based1 resource values in addition to electricity will be 
developed. A conceptual framework for resource management will be 
derived primarily from two bodies of information: (i) the literature 
on integrated resources management (IRM); and (ii) data collected from 
an empirical investigation of T-RoW management in northern British 
Columbia. The former is combined with the latter in order to approach 
a management framework that is not only theoretically sound, but also 
feasible in terms of application. A series of interviews with 
1 
stakeholders in northern British Columbia designed to investigate non-
utility land-based resource values provides an analytical context for 
the empirical investigation of T-RoW management, and contributes to 
the conceptual framework as a whole. 
The utility of this research is anticipated to be threefold. 
First, a conceptual framework that is designed to integrate as many 
resource values into the management equation as possible will better 
enable electric utility companies to deliver power in a socially and 
environmentally responsible manner. Second, this research initiative 
may act as a positive influence by encouraging a greater number of 
land use managers to examine the potential for integrated natural 
resources management in British Columbia. Finally, it is hoped that 
in seeking a new utilization of the principles of IRM this exploration 
of resource management on T-RoWs will make a unique and valuable 
contribution to the body of literature devoted to applied integrated 
resource management. 
1.2 Resource Va~ues on Transmission Rights-of-Way 
In this work, a "resource value" is defined as any aspect of the 
RoW landscape, both seen and unseen, that is of any value to the 
beholder who may either be present upon or removed from the RoW itself 
(derived from: Rolston,III 1988). Based upon this definition, the act 
of determining resource values on T-RoWs is both a subjective and an 
objective exercise. For the electric utility company, the primary 
resource value associated with any given RoW is the electrical supply, 
1 Riparian and avian resource management issues are not considered in this study, except as they may 
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or power. However, this thesis is predicated on the assumption that 
there is a multiplicity of resource values held by different 
stakeholders associated with every T-RoW. 
may exist on powerline corridors? 
What other resource values 
Transmission corridors are often routed as far from densely 
populated areas as possible, through rural or uninhabited lands. As 
such, in northern British Columbia (and in many regions of Canada and 
the United States), wildlife habitat is one of the primary resource 
values associated with T-RoWs in addition to electricity (Stacey pers. 
corrun. 1997) . Wildlife habitat sustains wildlife; historically one of 
the most valued natural resources in North American society. Bailey 
(1984) lists eight resource values corrunonly associated with wildlife: 
( i) corrunercial; (ii) recreational; (iii) biotic; ( iv) scientific; (v) 
philosophical; (vi) educational; (vii) aesthetic; and (viii) social. 
Shaw (1985) adds two more values: (ix) utilitarian, and (x) medical. 
Wildlife is a publicly owned resource. Even when found to 
inhabit private land, wildlife belongs to the entire corrununity, and 
not just to the landowner who is fortunate enough to host resident 
wildlife species (Kelley and Pressman 1989; Bailey 1984). As a 
result, wildlife habitat must be considered an important resource in 
rural and urban land use management strategies. 
Various other ecological resource values may be associated with 
transmission corridors as well. Large tracts of corporately managed 
land can sometimes provide a much-needed stronghold for diminishing 
animal populations. With proper management these lands can increase 
be incidentally related to land-based resource management issues. 
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the richness and diversity of lQcally existing wildlife species, and 
can also provide important opportunities for species protection and 
re-introduction. Each individual species has an important role to 
play within the larger biotic community. The activities of each 
animal help to maintain stability within local and global ecosystems, 
and help to sustain natural levels of biodiversity in the overall 
environment (Shaw 1985). 
Why should we care about the loss of species as a result of poor 
land use management decisions? Paul Ehrlich (1990) offers the 
following reasons. First, as the most highly developed species on the 
planet, we have a moral responsibility to protect and preserve other 
life forms. Second, many people find other organisms in their natural 
settings aesthetically appealing, especially people seeking a natural 
experience through camping or other outdoor activities. Third, the 
loss of certain plant and animal species can be directly linked to 
economic loss in many communities all around the world. Finally, 
Ehrlich (1990) notes that the retention of species means the retention 
of the ecosystemic benefits they provide, such as nutrient cycling, 
climate modification, and the breakdown of waste materials. 
Transmission corridors pass through innumerable local ecosystems, and 
like every other land use, contribute to the health of global 
ecosystems. For this reason, ecological resource values on T-RoWs 
should also be a matter of importance to land use managers. 
Still other resource values may be associated with T-RoWs. In 
terms of educational and recreational resource values, powerline 
corridors have much to offer. Recreational resource values can 
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include nature or hiking trails, wildlife or plant photography, bird 
watching, hunting, fishing, berry picking, snowmobiling, and a variety 
of others (Kelley and Pressman 1989; Stacey pers. comm. 1997; 
Annandale 1998) . Transmission RoWs may also be of educational value 
to local and regional users. Partnerships between electric utilities 
and environmental groups, youth groups, research institutions, 
government ministries, and/or First Nations may not only promote 
environmental stewardship, but may help to build a general awareness 
and understanding of environmental issues. 
The importance of recreational and aesthetic resource values is 
not to be underestimated (Ewert 1990) . Although these values are 
difficult to quantify in economic terms, "much of the public relates 
to these types of values when they think of natural resources" (Ewert 
1990: 391). Failure to take all potential resource values into 
account when managing T-RoWs may alienate significant portions of the 
public (Ewert 1990). 
One other . type of resource value associated with powerline 
corridors (that may be especially important in British Columbia) is 
cultural. First Nations' land claims are currently being negotiated 
in provinces and states across North America. In British Columbia, 
land claims account for more than 100% of the available land base 
(Newman 1998; Coyne 1998; Wood 1998; Hunter 1997). This fact implies 
that all lands, including T-RoWs, have some cultural, spiritual, or 
historical value to the First Nations peoples of British Columbia. 
Further, there are likely many sites that additionally hold either an 
archaeological or anthropological significance. Unfortunately, the 
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sociological aspects of resource management have all too often been 
subservient to commodity concerns in traditional models of natural 
resource planning (Ewert 1990). 
Clearly, powerline corridors are associated with a number of 
resource values other than electricity. As such, given the 
multiplicity of resource values within any landscape, an integrated 
approach to resource management on T-RoWs is both desirable and 
necessary. On a functional level, however, the purpose of an 
electrical utility is to manage power. Electrical engineers, 
accountants, RoW technicians, and even customer relations 
representatives, tailor decision-making to facilitate the flow of 
electricity. While this reality is logical and justified, it happens 
to hinge upon the use of a vast supply of water, land, and other 
natural resources not always properly protected by legislative 
sanction, policy directive, or under public ownership. In particular, 
land-based resource values on T-RoWs in northern British Columbia have 
been "forgotten" in existing management policies and regulations. 
There appears to be a gap between the need for more holistic resource 
management on T-RoWs and the limited management scope of electric 
utilities. 
In order to develop a conceptual framework for resource 
management on T-RoWs, this thesis explores the following questions. 
First, at a normative or theoretical level, can the concept of IRM 
contribute to a conceptual framework for resource management on T-
RoWs, and how? Second, what local land-based resource values (in 
addition to electricity) are important to stakeholders and therefore 
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need to be recognized in T-RoW management strategies in northern 
British Columbia? Third, at an applied level, can wildlife habitat 
management be used to actualize the principles of IRM in T-RoW 
management? 
questions 
participant 
interviews. 
Methods of research used to find answers to these 
include a literature review, 
and direct observation, and 
case study 
formal and 
research, 
informal 
1. 3 Summary of Methods 
To provide background for a discussion on T-RoW management and 
construct a theoretical basis for the conceptual management framework, 
a literature review was conducted. Major topics included in the 
literature review are electricity planning, right-of-way management, 
vegetation management, wildlife habitat management, integrated 
resource management (IRM), and integrated vegetation management (IVM). 
The literature review is not exhaustive, rather, it is designed to 
shed light upon the primary and secondary research questions by 
providing a fair and economical treatment of each of these subjects. 
Case 
collection, 
framework. 
study research, as another primary method of data 
is also used to develop the conceptual management 
By nature, the case study performed for this research is 
of the "single-embedded" variety (Yin 1994). A primary distinction in 
designing case studies is between single- and multiple-case designs. 
Single-case designs are generally used to explore unique phenomena in 
the context of a specific hypothesis or research question, while 
multiple-case designs are more often employed when there is a need to 
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compare data across different occurrences of similar phenomenon. Sub-
units of analysis may be incorporated into the single-case study, so 
that a more complex (or embedded) design is developed (Yin 1994). 
Sub-units add opportunities for analysis, enhancing insight into the 
single case. For this research initiative, a single-embedded design 
is appropriate given that a single case is being investigated by using 
a number of sub-units of analysis. To collect case study data, 
participant and direct observation is utilized, as well as methods of 
formal and informal interviewing. 
To provide an analytical context for the case study, a series of 
formal interviews are conducted, in addition to the case study 
interviews. Interviewees consist of individuals and organization 
representatives (i) not directly affiliated with an electric utility; 
(ii) with a definable interest in T-RoW management in northern British 
Columbia; and (iii) willing to participate in the study. Because this 
set of interviews is intended to identify real-world resource 
management values and expectations, they are conducted after the 
completion of all other research in an effort to minimize researcher 
bias. 
1.4 Chapter OVerview 
In Chapter 2, the current state of resource management on T-RoWs 
in North America and 1n northern British Columbia is explored. 
Essentially, Chapter 2 defines the problem of land use management in 
greater detail by investigating the strengths and insufficiencies of 
the electric utility industry's current approach to resource 
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management on T-RoWs. In this chapter, readers become familiar with 
(i) the common physical features of electric T-RoWs; (ii) the basic 
characteristics of modern (pre-1973) and post-modern (post-1973) 
electricity planning in North America and in British Columbia; (iii) 
the history of vegetation management on electric T-RoWs; and (iv) 
trends in the literature devoted to wildlife habitat management on T-
RoWs. 
In Chapter 3, the question "What can integrated resource 
management contribute to a conceptual framework for resource 
management on T-RoWs?" is addressed. Specifically, a literature 
review is conducted in order to explore various theoretical 
definitions of IRM, its developmental history, and its disciplinary 
origins. In large part, IRM has grown in response to the reactive and 
narrow models that have traditionally characterized natural resource 
planning (Born and Sonzogni 1995). IRM has roots in six interrelated 
(i) water resources management; (ii) ecosystem disciplines: 
management; (iii) public administration and environmental policy 
analysis; (iv) urban and regional planning; (v) organizational theory 
and management science; and (vi) forestry and natural resource 
management (Born and Sonzogni 1995; Margerum 1997). 
The literature review in Chapter 3 also explores some of the 
lessons that have been learned in the application of IRM. To date, 
many attempts have been made to operationalize the principles of IRM 
in natural resource planning, however, a standard definition of the 
operational components of IRM remains elusive. It is hoped that by 
reviewing the successes and failures of previous experiences it will 
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be possible to build a conceptual framework for T-RoW management that 
is better informed and more realistic. 
Chapter 3 continues with an examination of IRM in the electric 
utility industry in North America. Specifically, the concept of 
integrated vegetation management (IVM) is reviewed as it represents 
the electric utility industry's most recent development in RoW 
management practice. The characteristics of IRM and IVM are compared 
and contrasted to help explain the current state of management on T-
RoWs in North America, and to identify the potential contribution(s) 
of IRM to a conceptual management framework. Based upon the findings 
of the literature review, Chapter 3 concludes by laying out a 
theoretical foundation for integrated resource management on T-RoWs. 
Chapter 4 is a case study investigation of wildlife habitat 
management on British Columbia Hydro's northern T-RoWs. In this 
chapter, a second research question is explored: "Can wildlife habitat 
management be used to actualize the principles of IRM in T-RoW 
management?" Specifically, the purpose of Chapter 4 is to document 
wildlife habitat management practices in northern British Columbia in 
order that they may be evaluated from the perspective of addressing 
multiple resource values. 
After the case study area is introduced and a brief history of 
wildlife habitat management practices on northern T-RoWs is given, 
Chapter 4 describes (i) the emergence of wildlife habitat management 
strategies on northern T-RoWs; (ii) the nature of wildlife habitat 
management strategies used on northern T-RoWs; and (iii) the purpose 
of incorporating wildlife habitat management into "traditional" 
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vegetation maintenance prescriptions from the perspective of British 
Columbia Hydro personnel. Finally, the results of the case study are 
analyzed and discussed. In all, thirty-four individual sites within 
the case study area have been selected to investigate both the nature 
and the utility of wildlife habitat management practices on T-RoWs in 
northern British Columbia. 
A conceptual framework for resource management on electric 
transmission RoWs must be capable of addressing real-world resource 
values. As such, Chapter 5 addresses the final research question: 
"What local land-based resource values (in addition to electricity) 
need to be recognized in transmission RoW management strategies in 
northern British Columbia?" The findings of a series of interviews 
conducted in this portion of the research provide an empirical 
foundation of analysis for both the results of the case study in 
Chapter 4, and the major theoretical concepts discussed in Chapter 3. 
Interviews with stakeholders in northern British Columbia have 
been designed not only to identify specific resource values within the 
case study area, but also to solicit information about the nature of 
stakeholder participation itself. Interaction with stakeholders is a 
central theme in IRM (Born and Sonzogni 1995). The responses given by 
interviewees should be of special interest to land use policy makers 
in northern British Columbia, but they will also help to define a 
normative role for stakeholder participation in all integrated RoW 
management strategies. 
The results obtained in Chapters 3 through 5 are drawn together 
in Chapter 6 to develop a conceptual management framework for 
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integrated resource management on electric T-RoWs. First, the ability 
of wildlife habitat management to address land-based resource values 
as identified by non-utility stakeholders in northern British Columbia 
is discussed. The conceptual framework is then built in two stages, 
beginning with theoretical elements identified in Chapter 3, and 
adding practical considerations. Together, these elements provide a 
normative approach to integrated resource management on T-RoWs. 
Chapter 6 concludes with a discussion of the strengths, weaknesses, 
and transferability of the conceptual management framework. 
Chapter 7 begins with a statement of the major conclusions 
reached in this research. Because the data collected in any research 
initiative are open to interpretation, conclusions alternative to 
those most favoured by the researcher are considered. Following this 
discussion, two sets of recommendations are given. The first set is 
intended for electric utility managers and maintenance personnel in 
North America, and relates to the broader theme of implementing an IRM 
approach to T-RoW management. The second set is intended to benefit 
T-RoW vegetation maintenance personnel at British Columbia Hydro, and 
relates specifically to the case study area. suggestions for further 
research with regard to resource management on T-RoWs are included at 
the close of Chapter 7. 
12 
Chapter 2 
The Current State of Resource Management on 
Transmission Rights-of-Way 
2.1 Introduction 
Transmission RoWs are constructed and maintained by electric 
utility companies in order to ensure an uninterrupted supply of power 
from the source of generation to the point of distribution. Within 
the context of the electric utility industry, the term right-of-way 
means that a utility is granted access to the land upon which its 
power lines are situated via an easement, instead of having to 
purchase the land outright (BC Hydro 1997b) . 1 An easement does not 
provide the utility with exclusive property rights to the land, but 
rather, permits the utility to construct, operate, and maintain 
electrical works within the area (BC Hydro 1997b). 
As the purpose of an electric utility is to facilitate the flow 
of electricity, land based maintenance activities on T-RoWs tend to be 
narrowly focused and often ignore resource values present in the 
landscape. Over time, resource values such as wildlife habitat may be 
negatively impacted or simply ignored. How can electric utilities 
1 Landowners retain the right to use their land, provided that the intended use does not conflict with the 
operation or maintenance of the power line. The majority of land for British Columbia Hydro's T-RoWs is 
acquired via easement. This type of arrangement is necessary because T-RoWs cover so many hectares of 
land it would be impossible for the utility to purchase it all. While an easement agreement allows private 
land owners to retain property rights on RoWs, to a large extent the utility company becomes the •keeper" 
of the land for the length of time that it is in service as an electrical corridor. As such, land use 
management practices on transmission RoWs are largely determined by the utility. As there are 17 800 
circuit kilometers of transmission lines currently in service in British Columbia (BC Hydro 1997a), RoW 
agreements involve many kinds of land including private, provincial Crown, federal Crown, roads, 
railways, gas RoWs, parks, and myriad water bodies (BC Hydro 1997b). Currently, there are more than 
70 000 flies relating to RoWs registered with various land titles offices and Crown land information 
registries within the province (BC Hydro 1997b). 
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approach resource management on T-RoWs in a manner that simultaneously 
addresses their own needs, as well as a variety of other land-based 
resource values? 
The purpose of Chapter 2 is to define the gap between the need 
for more comprehensive resource management on T-RoWs and the limited 
management scope of many North American electric utilities. In order 
to investigate the strengths and insufficiencies of the electric 
utility industry's current approach to resource management on T-RoWs, 
especially with respect to addressing multiple resource values, an 
examination of (i) RoW management; (ii) vegetation management; and 
(iii) wildlife habitat management, both in North America and in 
British Columbia, is made. To provide background for the reader, this 
chapter begins with a physical description of T-RoWs and an overview 
of electricity planning in the 20th century. 
2.2 Transmission Rights-of-Way 
Transmission RoWs are linear corridors of land upon which high 
voltage power lines are constructed. Due to the amount of land they 
require, the dangers associated with their operation and maintenance, 
and the negative aesthetic values that they are generally assigned 
(often referred to as the "invisible impact" of power lines), T-RoWs 
are usually routed through very remote areas, as far from urban areas 
as possible. In addition to other factors, the location of T-RoWs is 
also heavily influenced by the situation of hydroelectric dams, and 
more recently, by the presence of environmentally sensitive areas. 
Figure 2-1 is an example of a T-RoW corridor in northern British 
Columbia. 
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Figure 2-1 The principle T-RoW in northern British Columbia 
Three SOOkV transmission lines are required to transmit hydroelectric 
power from the W.A.C. Bennett Dam and the Peace Canyon Dam to 
communities, industries, and institutions in the central interior of 
British Columbia. This particular section of lines 5L1, 5L2, and 5L3 
is located in the Pine Pass of the Rocky Mountain Range. 
In North America, power is transmitted at a variety of voltage 
levels. Some of the largest transmission lines in Canada and the 
United States commonly carry 735 000 volts (V), or 735 kilovolts (kV), 
of electricity . 2 In British Columbia , the highest voltage power lines 
are 500 000 v, or 500 kV . Other transmission lines in British 
Columbia are operated a t 360, 287, 230, 161, 138, or 69 kV. 
2 A Volt (V) is a measure of electrical pressure. 
1000 Volts= 1 kilovolt (kV) 
A Watt (W), the unit of measure for power, is the instantaneous rate at which work is performed. 
Volts multiplied by amperage (the flow rate of electrical current) equals Watts (power). 
Energy is an expression for power exacted over a period of time. Energy is measured in watt-hours (W-h). 
1000 watt-hours= 1 kilowatt-hour (kW-h) 
1000 kilowatt-hours= 1 megawatt-hour (MW-h) 
1000 megawatt-hours = 1 gigawatt-hour (GW-h) 
A 500 kV line operating at an amperage of200 amps can transmit over 1800 megawatts of power: enough 
to supply the instantaneous electrical needs of600 000 homes (Bradley pers . com. 1998). 
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Transmission RoWs, which transmit power from the source of generation 
to the point of distribution, often carry a number of power lines at a 
variety of different voltage levels in the same corridor. Figure 2-2 
shows the relationship between generation, transmission, and 
distribution of hydroelectric power. 
Figure 2-2 Generation, transmission, and distribution of electricity 
As power is generated at a hydroelectric plant it is transferred to high 
voltage transmission lines. The electric charge is then stepped down (often 
in two stages) nearer to the source of demand in order that it may be 
distributed according to individual requirements. 
Transmission RoWs in northern British Columbia may be as wide as 
180 meters; more than one and half times the length of a Canadian 
football field. The width of transmission corridors is determined by 
factors such as the style of tower in use, the voltage level at which 
the power line is operated, the location of the RoW in relation to 
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built-up or sensitive areas, and various topographical features. 
Different configurations of transmission lines result in a wide 
variety of RoW landscapes. Transmission towers are either built of 
wood or steel; the latter typically rising 27 meters above ground 
level (Bradley pers. com. 1998). Figure 2-3 depicts two of the common 
transmission tower structures found on RoWs in northern British 
Columbia. 
Typical Rigid (Self Supporting) Structure Typical Guyed Structure 
Figure 2-3 Basic transmission structure types in northern British Columbia 
Transmission towers and poles are secured into the ground either by using 
quy wires and anchors, or by mounting them on concrete pilings or bases. 
Guy wires are necessary to support towers in situations where the ground 
cannot support the full weight of the tower and line without tipping. 
Towers generally range from 20 to 50 meters in height. 
Often, the most informative feature of a T-RoW is the terrain 
through which it passes. In northern British Columbia, transmission 
lines that connect the W.A.C. Bennett Dam (site of the G.M. Shrum 
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generating station ) to the first major city to the south (Prince 
George) cross a diverse l andscape of mountains , rivers, and valleys 
that are rich in fauna , flora , and other natural resources . Physical 
diversity in the surrounding landscape generally indicates the 
presence of multiple resource values on T-RoWs, including those 
associated with human users (Stacey pers. com . 1997) . Carefully 
interpreted, the features of a local landscape can provide important 
clues about the potential users and uses of a T-RoW (Stacey pers . com. 
1998) . Figures 2-4 and 2-5 are examples of the diverse RoW landscapes 
found along T-RoWs i n northern British Columbia . 
Figure 2-4 Rocky Mountain foothills 
Many of the transmission RoWs in northern British Columbia pass through 
semi-mountainous terrain that is covered in mixed boreal forest. At 
higher elevations in the Pine Pass, the forest gives way to rocky 
outcrops and sparse, low-growing vegetation. 
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Figure 2-5 The Peace River Valley 
The Peace River Valley provides the backdrop for this 230kV 
transmission line in northern British Columbia. The presence of 
agricultural activities, prime deer habitat, and human settlement in 
this area contrasts with the mountainous terrain to the south and west. 
2.3 Electricity Planning 
Prior to discussing any specific issues with respect to resource 
management along T-RoWs, it is useful to understand the general nature 
of electricity planning. This section, which covers the modern and 
post-modern eras of electricity planning, is intended to provide 
context for the reader and allow a better understanding of the 
business mind-set in which T-RoW management is presently conducted. 
Following is an overview of the evolution of electricity planning in 
North America and a brief summary of British Columbia Hydro's 
experience in electricity planning. 
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2.3.1 The Modernist Approach to Electricity Planning: Pre-1973 
Kellow (1996) characterizes the era of modernism in electricity 
planning by a belief in linear lines of progress, absolute truths, 
rational planning, and the standardization of both knowledge and 
production. Positivism, technocentricity, and rationalism often 
define modernist viewpoints in the business world. The planning 
orientation of electric utilities prior to the Organization of 
Petroleum Exporting Companies (OPEC} energy crisis in 1973 was 
archetypically modern. In terms of planning and forecasting 
methodology, electric utilities relied heavily upon technical-
scientific rationality and economies of scale to deliver a 
standardized _product to consumers (Kellow 1996). In terms of company 
structure, electric utilities placed a strong emphasis on bureaucracy 
and mechanistic structures of control that utilized a fully 
compartmentalized and heavily specialized labour force--an approach to 
business otherwise known as "Fordism" (Kellow 1996). 
Electricity planning centres upon the difficult task of 
estimating future demand for electricity, often fifteen years or more 
into the future. This unusually long planning horizon, while making 
errors nearly unavoidable, was of minor concern to electric utilities 
during the initial years of market expansion (Kellow 1996). Prior to 
the 1970s, electricity planning was strongly positivistic3 and 
consisted of two basic elements: ( 1) the projection of future demand 
by engineering staff; and (2) the preparation of a development plan 
which was designed to meet median forecast figures (Kellow 1996) . 
J Positivism is defmed as a philosophical system concemed with positive facts and phenomena, and 
excluding speculation upon ultimate causes or origins (Random House 1995). 
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The modernist approach to electricity planning was used by 
electric utilities up until the early 1970s, a period during which 
North American utilities enjoyed nearly uninterrupted growth and 
expansion (Kahn 1988). During this period, any overcapacity could be 
sold with little delay, while any under-capacity was quickly met with 
revised demand forecasts and plans to develop new electrical plant 
(Kellow 1996). These years of unfettered growth brought a false sense 
of security to electric utilities, which came to believe that they 
could sell any amount of electricity that could be generated. Utility 
managers became engendered in the illusion that forecasters really 
were predicting the future (Oatman and Plummer 1985) when in actual 
fact, it is more likely that the predictions of forecasters were 
somewhat self-fulfilling (Kellow 1996). 
One of the most fundamental problems with traditional or 
modernist electricity planning (in light of the OPEC energy crisis 
that would come), was that it was a process dominated by engineers and 
accountants who had little or no social science training (Kellow 
1996). In addition, prior to the 1970s, governments and societies 
were especially supportive of policies favouring growth and expansion 
in order to keep business and industry booming (Kellow 1996). The 
result was an electricity planning process that (i) focused heavily on 
expansion both for the organization and its physical infrastructure; 
(ii) did not necessarily result in a least-cost planning scenario 
because there was no guarantee that the median demand forecast would 
occur; and (iii) was not truly predictive of electricity demand levels 
because high levels of demand were initially due to rapid market 
expansion. 
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In 1973, the oil embargo imposed by the OPEC caused a massive 
fuel shortage in North America and in many other parts of the world, 
destabilizing the entire electricity planning structure in North 
America (Kahn 1988; Pechman 1993). According to Oatman and Plummer, 
... the oil embargo-a calamitous, unpredictable event in terms of 
long range planning-close(d) the awareness gap created by 
inaccurate information concerning the true cost of capital, 
construction, and fuel. Demand dropped precipitously on the 
heels of fuel costs that tripled, even for coal-based utilities. 
Clearly, the dislocations in the utility business were beyond the 
scope of corrective measures under the control of utility 
managers (1985: 2). 
In addition to making the "classical business strategy of expansion 
and growth untenable" (Kahn 1988:2), the oil embargo may have also 
caused people to become more conscious of energy related environmental 
issues. North American citizens began to scrutinize more closely some 
of the effects of unchecked expansion (such as acid rain, global 
warming, and the destruction of wild rivers), and began to speak out 
for environmentally protective legislation (Kellow 1996). As public 
dissatisfaction grew with current resource management regimes, 
utilities were forced to respond. 
The traditional expansionist approach to managing electrical 
utilities (building ever larger generating units to realize ever-
greater economies of scale) came to a grinding halt a short time later 
as, for the first time, uncertainty was no longer a distant future 
consideration, but now firmly rooted in the present (Kellow 1996; Kahn 
1988). Many utilities were faced with immediate problems of 
overcapacity and a devastating rate of revenue loss, but even more 
critically, utilities were left with a method of electricity planning 
that was ill-equipped and largely inappropriate in the new world 
reality. 
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2.3.2 Least Cost Utility Planning 
The concept of least cost utility planning defines the post-
modernist era in electricity planning in North America. In 1972, R.R. 
Booth introduced least cost utility planning (LCUP) as a technique of 
probabilistic simulation (Kellow 1996). One year later, utilities 
represented by the Northwest Power Planning Council in northwestern 
United States began putting least cost utility planning into practice. 
Kellow explains: 
The essence of LCUP is to subject different development plans 
(involving different mixes of demand-side management, site 
banking, new capacity and so on) to an analysis that estimates 
their cost under different load growth scenarios and then weights 
the cost for each scenario according to the probability attached 
to each scenario. The LCUP approach involves identifying the 
development plan that yields the lowest weighted cost ... (1996: 20). 
Least cost utility planning is flexible rather than deterministic. It 
e xplicitly accounts for uncertainty in short-term planning analysis 
rather than displacing uncertainty into the future. This method of 
electricity planning was immediately attractive to certain utilities 
because it allowed their planners to select from several different 
development scenarios that would not otherwise have been cons1dered if 
the median demand forecast method was still being used (Pechman 1993). 
Least cost utility planning represents a significant departure 
from the electricity planning models widely used prior to the OPEC 
energy crisis. First, it calls into question two of the industry's 
most basic beliefs: (i) that the cheapest means to meet forecasted 
demand is necessarily the most efficient use of resources; and (ii) 
the assumption that the amount of electricity demanded should always 
be supplied (Pechman 1993; Kellow 1996). Second, it places emphasis 
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on flexible development techniques such as site banking, 4 direct load 
control, and refurbishing existing electrical plant, rather than 
providing reserve margins by means of excess capacity (Kellow 1996). 
Third, it introduces the concept of demand-side management as a 
potential ingredient in the electricity planning equation (Pechman 
1993; Kellow 1996) . A key component of demand-side management is the 
concept of energy conservation, which has the benefit of reducing the 
environmental impacts associated with generation, transmission, and 
distribution (Pechman 1993). 
Demand-side management is perhaps the most radical concept 
e xplored by least cost utility planning theory. This technique 
encourages utilit i es to close the gap between supply and demand not by 
adding new infrastructure, but by (i) inducing customers to conserve 
electricity, thereby reducing the level of demand; or by (ii) using 
techniques such as peak clipping, valley filling, load shifting, 
strategic conservation, strategic load growth or flexible load shaping5 
to smooth daily and seasonal load fluctuations ( Pechman 1993; Kellow 
1996). Demand-side management can help the utility save money in the 
long run by reducing some of the uncertainty in electricity planning. 
Revenue lost as a result of decreased demand in the short run should 
4 •site banking is a technique for reducing the lead time for new capacity. It consists of conducting 
detailed design work, obtaining environmental clearances and possibly undertaking some initial site 
preparation works well in advance of a power station being needed• (Kellow 1996: 18). Site banking is 
costly but it reduces uncertainty in planning and it is often cheaper than commissioning new plant. It 
also helps to avoid the risk of overcapacity by delaying the construction of new plant until it is really 
needed (Kellow 1996). 
sPeak clipping: •A demand management device used to limit capital costs of the system by achieving 
reductions in peak demand by conservation or load shedding" (Kellow 1996:183). Valley filling: • A 
demand management device that aims to improve plant (and thus capital) utilisation rates by selling 
electricity during off-peak periods• (Kellow 1996:184). Load shifting: •A demand management device 
aimed at moving consumption from a period of peak demand to a period of lower demand in order to 
reduce the capital cost of the system• (Kellow 1996: 183). Strategic conservation: •reduces the use of 
electricity in all time periods (e.g., by general improvements in efficiencyt (Pechman 1993:123). Strategic 
load growth: •aims at increasing overall electric sales (e.g ., through promotion or substitution of other 
fuels)• (Pechman 1993:123). Flexible load shape: •allows the utility system to modify the consumption of 
power as required to maintain reliabilicy- (Pechman 1993:124). 
24 
be minimal compared to the potential losses caused by creating 
overcapacity in electrical plant. Demand-side management helps the 
utility to delay the development of any new infrastructure until it is 
absolutely required, as it can act as a substitute for supply-side 
options (Pechman 1993) . 
Although the method of least cost utility planning was 
immediately taken up by some utilities in northwestern United States, 
(especially those which had suffered heavily as a result of planning 
errors in building nuclear energy capacity), the idea did not catch on 
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as quickly in other parts of North America (Kellow 1996) . In part, 
this may be due to the fact that least cost utility planning is a far 
more complex process than traditional electricity planning is. 
· Another reason for the lag may be explained by Leon Festinger' s 
concept of "cognitive dissonance," which refers to "the ability of 
individuals to explain away evidence that challenges deeply held 
beliefs and assumption" (Kellow 1996: 27) . Perhaps in the years 
immediately following the energy crisis, many utility companies held 
on to the belief that demand levels would eventually return to 
forecasted levels and, therefore, they did not recognize the need to 
implement a new approach to electricity planning. 
2.3.3 Electricity Planning: British Columbia Hydro's Experience 
In the early 1970s, British Columbia Hydro was a utility very 
much geared toward expansion. Since its formation in 1963 by W.A.C. 
Bennett, then Premier of British Columbia, the company focused heavily 
on energy projects in order to encourage development in the northern 
hinterland regions of the province (Kellow 1996). Similar to its 
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contemporaries, in the early years of market expansion British 
Columbia Hydro relied upon accountants and engineers to provide demand 
forecasts for electricity development plans. 
Following the OPEC oil embargo, despite recording two years of 
net revenue loss and mounting debt, British Columbia Hydro was still 
in an expansion mode. Plans for a new hydroelectric dam on the Peace 
River (Site C) were in the works; a project that was intended to 
supplement the already massive generating capacity found nearby at the 
W.A.C. Bennett and Peace Canyon Dams (Kellow 1996). In 1980, however, 
the first in a long chain of events occurred that would establish 
British Columbia Hydro as a world leader in least cost utility 
planning and energy conservation. 
In 1980, under the British Columbia Utilities Act, the British 
Columbia Utilities Commission (BCUC) was established. Among other 
things, the BCUC required British Columbia Hydro to submit any new 
rate changes for approval, and required new power developments to be 
granted an Energy Project Certificate before proceeding (Kellow 1996). 
British Columbia Hydro's Energy Project Certificate application to the 
BCUC for the Peace River (Site C) project was met with a request to 
substantiate the demand forecasts upon which the project was based. 
Further to this request, the BCUC required British Columbia Hydro to 
consider the new least cost utility planning techniques, currently in 
use by utilities just south of the US border (Kellow 1996) . 
In response to the BCUC, British Columbia Hydro undertook 
research to develop a Resource Management Plan (RMP) and found that 
under certain circumstances it would be more cost-efficient for 
British Columbia Hydro to encourage conservation (demand-side 
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management) rather than proceed with the Peace River (Site C) project. 
Based on these findings, and faced with strong local opposition to the 
project, the government declined British Columbia Hydro's application 
for an Energy Project Certificate. In part, the decision to decline 
British Columbia Hydro's application was the result of a new 
macroeconomic thrust in the provincial government which, like many 
other Western Canadian governments in the early 1980s, was intent on 
winding back the role of the state (Kellow 1996). 
era in British Columbia was coming to a rapid end. 
The expansionist 
With the Peace River (Site C) project on hold until a sufficient 
level of demand could be demonstrated, British Columbia Hydro began to 
explore the possibility of exporting energy to the United States. In 
1983, the British Columbia government adopted new export policies that 
would allow British Columbia Hydro to export power for periods in 
excess of six months (Kellow 1996). By January of 1984, negotiations 
to export power to a local utility company in Los Angeles, CA were 
underway. However, just a few months later, in September of 1984, the 
Bonneville Power Administration made a decision to "limit access by 
extra-regional utilities to its portion of the Pacific Northwest-
Southwest transmission (power grid)" (Kellow 1996: 90). This decision 
effectively cut British Columbia Hydro off from the Los Angeles deal. 
Finally, in an attempt to recover some of its recent losses, 
British Columbia Hydro applied to the BCUC for a power rate increase. 
The BCUC granted only a marginal portion of the rate increase 
requested and, instead, asked British Columbia Hydro to downsize its 
design department as an alternative to passing on revenue losses to 
consumers (Kellow 1996) . Nearly a thousand permanent staff members 
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were let go in 1984-85 and 550 more followed in 1985-86 (Kellow 1996). 
Least cost utility planning, with an emphasis on demand-side 
management, was clearly now the most rational approach to electricity 
planning for British Columbia Hydro. 
Since the late 1980s, British Columbia Hydro has undergone 
remarkable change. No longer a dam building company, it now 
Energy emphasizes demand-side management programs such as the 
Efficient Motor Program, the Energy Saver Lamp Program, and the Hydro 
Home Program which specifies new building standards (Kellow 1996). 
Energy conservation programs such as Power Smart and Resource Smart 
focus on improving the existing electrical system and using better 
management to make the most of the output from that system (Kellow 
1996). In 1990, British Columbia Hydro released an Electricity Plan 
that expanded the meaning of "costs" to include environmental and 
social costs. This Plan relied upon public consultation to reconcile 
the values of a variety of stakeholders and to overcome the difficulty 
of quantifying many of these costs (Kellow 1996) . 
What this overview of electricity planning in British Columbia 
Hydro implies is that, today, the utility is (i) far more likely to 
consider alternative methods to achieving ultimate goals; (ii) willing 
to recognize social and environmental values within its overall 
management program; and (iii) willing to accommodate the viewpoints of 
other stakeholders with respect to a variety of electricity planning 
issues. Today' s business mind-set provides a positive and hopeful 
context within which to explore the resource management issues 
associated with T-RoWs. 
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2.4 Right-of-Way Management 
Exploring further for the existence of a management gap on 
electric utility T-RoWs, it is necessary to examine the underlying 
principles of right-of-way management. Section 2.4 explores some of 
the philosophical trends that have historically characterized RoW 
management in North America, and examines the current approach to RoW 
management in British Columbia. 
In the late 1940s and early 1950s, the electric utility industry 
was primarily interested in developing RoW management strategies that 
achieved "the lowest costs for the most years" using newly introduced 
commercial herbicides (Egler 1958:574). At this time, RoW managers 
showed little interest in consulting the established principles of 
biological science when developing vegetation management programs 
(Egler 1958). Non-selective herbicide applications were made central 
to new RoW management programs because they brought the kind of 
results that satisfied the interests of electrical engineers, who then 
were largely responsible for RoW management. 
To many engineers ... there are two kinds of plants, brush and grass. 
Brush grows up into trees; engineers do not want it. Grass stays 
low; they want it (Egler 1958:574). 
For much of the mid-20 th century, "brush control" was the general 
approach to RoW management in North America (Egler 1975). Vegetation 
taller than grass was generally considered to be "brush" by RoW 
managers, and no brush would be tolerated on the RoW (Egler 1958). The 
term "control" suggests that although brush was undesirable, RoW 
managers were not committed to eliminating their problem (Egler 1958). 
On the contrary, brush control was considered to be a business, a 
profession, an art, and a science: those who made a living by it were 
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not interested in eliminating their livelihood. And so, at this time, 
RoWs were generally being managed to turn trees into grass, and keep 
line maintenance crews in business. 
In the late 1960s and early 1970s, science and technology began 
to exert considerable influence upon RoW management in North America. 
While electrical engineers still played a prominent role in setting 
the parameters of RoW management, many utilities now had trained 
biologists and foresters on staff (Breece pers. comm. 1999; Baker 
1999). A large number of scientific papers began to appear, many 
debating best practices for vegetation management on T-RoWs (see Sec. 
2.5). New research (which began to classify vegetation into desirable 
and undesirable species and study the effects of various RoW 
treatments on plants and animals) brought new possibilities for 
meeting the goals and objectives of RoW management. But even though 
management strategies began to reflect a greater understanding of the 
natural world, they were still largely devoid of ecological or social 
values (Egler 1975). 
The social and ecosystem sciences have only recently begun to 
have a discernable influence on RoW management philosophy. Concepts 
such as multiple use, cooperative management, and biodiversity are now 
being addressed at major industry symposia (Goodrich-Mahoney, et al. 
1997), and are finding their way into corporate environmental plans 
(BC Hydro 1997c) . Cooperative management (collaboration among parties 
interested in managing a certain resource, usually on a short-term or 
special project basis) in particular, has received attention in the 
literature. Cooperative management initiatives on electric utility 
RoWs are fairly common, and have recently been urged upon Canadian 
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utilities (Brown 1993). In the past·, electric utili ties have linked 
with other parties to manage wetlands (Perry, et al. 1996), a native 
grass seedbank (Honig and Wieland 1997), greenways (Hay and Mohrman 
1993), and wildlife habitat (Hurst 1997; Shupe, et al. 1997; Fowler, 
et al. 1976; Arner, et al. 1993; Arner 1966). In most cases, the 
hosting party retains decision-making power and is often responsible 
for project logistics. 
As environmental awareness has increased among the general 
public, the interest in holistic RoW management has become much 
keener. Electric utilities no longer conduct their resource 
management operations in private: various public bodies now closely 
scrutinize their management decisions. While the literature suggests 
that a growing number of utili ties are exploring ways to address 
multiple resource values on transmission RoWs, these kinds of 
initiatives seem to be the exception, rather than the norm in North 
America. 
For British Columbia Hydro, RoW management strategies are a 
product of provincial legislation and policy. For example, the 
British Columbia Hydro and Power Authority Act gives British Columbia 
Hydro the extra-ordinary statutory right to clear hazard trees which 
are outside the RoW (BC Hydro 1997b) . The Act also exempts British 
Columbia Hydro from having to comply with certain provincial statutes 
and regulations such as the BC Forest Practices Code (BC Hydro 1995). 
However, legislation such as the Forest Practices Code still plays a 
key role in defining the performance standards which RoW maintenance 
operations aim to meet (Stacey pers. comm. 1997). 
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Other provincial legislative documents that guide the management 
activities on T-RoWs in British Columbia include the Land Act and the 
Land Title Act. The Land Act allows British Columbia Hydro to acquire 
rights over provincial Crown lands, while the Land Title Act allows 
the utility to acquire a statutory right over titled (private) lands 
(BC Hydro 1997b). While certain sections of several other provincial 
Acts provide guidance for activities such as line clearance, road 
construction, and vegetation maintenance, 6 there are no provincial 
legislative acts dedicated solely to the issue of land use or resource 
management on T-RoWs. 
At the corporate level, several major policy documents establish 
direction for personnel involved in the management of T-RoWs {see, for 
example, Partners in Use ( 1994) and the Vegetation Management Manual 
(1997)}. Conceptually, these policy documents promote RoW management 
based on public consultation, compliance with legislation, due 
diligence, and shared use of RoWs. However, a review of these 
documents reveals that what is missing from the equation is an 
integrative, land-based management strategy that is capable of 
addressing multiple non-electrical resource values on a continuing and 
proactive basis. 
2.5 Vegetation ~nagement 
For most electric utility companies, there are two facets to RoW 
management. First, is the maintenance of the line itself, and second, 
is the maintenance of the vegetation that grows within the boundaries 
of the RoW. Line maintenance is generally the responsibility of 
6 For example, the Water Act, the Fisheries Act, and the Wildlife Act are often looked to by British 
Columbia Hydro for guidance with respect to T-RoW management. 
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engineers and line maintenance crews who periodically visit the RoW to 
maintain towers, lines, and conductors. Vegetation maintenance is 
performed by various RoW maintenance personnel (certified arborists, 
foresters, or other similarly trained individuals), and is essentially 
an extension of line maintenance activities in that its primary 
purpose is to keep vegetation from contacting power lines. Vegetation 
maintenance is the facet of RoW management that has a more direct 
bearing on the land-based resource values associated with powerline 
corridors, and thus it is the facet of RoW maintenance focused upon in 
Sec. 2.5. 
Vegetation maintenance is usually begun a short time after a new 
power corridor is put into place. Maintenance activities generally 
consist of any action necessary to prevent trees, shrubs and/or other 
flora from coming into contact with live overhead wires (Stacey pers. 
cormn. 1997). Maintenance personnel are responsible for suppressing 
target species on or near access roads, tower bases, and every other 
section of the RoW. Clearing and maintaining the RoW changes the 
vegetative cover for the entire width and length of the RoW. 
Prior to the use of herbicides, electric utili ties relied upon 
frequent cutting to manage the vegetation in RoW corridors (Barnhart, 
et al. 1975; Abbott 1982). After World War II, brush axes, handsaws, 
and horses, were replaced by chainsaws and bulldozers as the primary 
tools used in clearing and maintaining the RoW (Abbott 1982). 
Unfortunately, frequent cutting, whether by hand or by chainsaw, did 
not bring the desired effect of long-term suppression as trees often 
grew multiple shoots in response to being cut. 
were required. 
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More effective tools 
Electric utilities began to use herbicides to control vegetation 
on T-RoWs as soon as they became available in the marketplace. In the 
1940s, 50s, and 60s, North American utilities favoured powerful 
herbicides such as 2,4,5-T, Tordon 101, and 2,4 D (Asplundh 
Environmental Services 1979; Barnhart, et al. 1975; Niering and 
Goodwin 1974; Abbott 1982) . 7 Herbicide solutions were sprayed from the 
air using small fixed-wing aircraft, or at ground level by specially 
equipped machines. The practice of "blanket" spraying herbicides, 
combined with non-selective mowing techniques, effectively reduced 
vegetative communities to grass for as long as a decade (Stacey pers. 
com. 1997), and allowed maintenance personnel to prevent interruptions 
to the power supply with greater ease than ever before. 
Herbicides have long been an integral component of vegetation 
maintenance programs for many electric utili ties, and have been the 
subject of innumerable research initiatives in recent decades. Well 
beyond the days of ubiquitous blanket-spraying, scientists now 
advocate selective herbicide treatments because they (i) greatly 
reduce negative impacts on desirable plant species on the RoW (Mercier 
and Laliberte 1993); (ii) assist in maintaining habitat diversity 
(Niering and Goodwin 1974); and (iii) allow RoW managers to better 
treat environmentally sensitive areas (Turbide 1997). Even more 
importantly, selective herbicide applications may be used to cultivate 
dense, diverse, and low-growing shrub communities that are resistant 
to tree invasion, useful to wildlife, and less costly to maintain in 
7 Note: both the herbicide and the application technique may be either selective or non-selective. A 
herbicde is considered to be selective when it is capable of destroying only certain types of plants. For 
example, herbicides such as 2,4-D and 2,4,5-T are considered selective because they kill broad-leafed 
plants only. Other herbicdes such as Round-Up are labelled non-selective because they will kill grass and 
other vegetative matter contacted during application to targeted tree species . A herbicide application is 
selective when only a certain type of plant or a certain local area is targeted for herbicide treatment. Non-
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the long-term (Dreyer and Neiring 1986; Johnstone 1990; Reason, et al. 
1997; Abrahamson, et al. 1992; Abrahamson, et al. 1993; Lowrey 1998; 
Johnson 1996; Spangler 1979; Geier, et al. 1992). 
Vegetation maintenance activities in northern British Columbia 
have followed a similar pattern. In 1968, British Columbia's widest 
transmission corridor was built in the northern part of the province 
in order to service the newly constructed W.A.C. Bennett Dam8 (BC Hydro 
1996b.). Vegetation maintenance activities began on the newly 
constructed corridor in the early 1970s, shortly after it was cleared. 
Following the industry norm, liberal herbicide applications and non-
selective mowing techniques were used to suppress the growth of 
undesirable vegetation (Stacey pers. com. 1997; Leake pers. comm. 
1998). These practices were seen as necessary to provide "safe, 
efficient and reliable delivery of power from generating stations to 
customers" (BC Hydro 1994:1-1). 
Non-selective RoW treatments were commonly used in RoW management 
throughout the 1970s and most of the 1980s, despite the obvious wealth 
of wildlife and plant life in northern British Columbia (Stacey pers. 
comm. 1997), despite the existence of available alternative measures, 
and despite the potential impacts on biodiversity. Resource values 
other than electricity were finally introduced into the RoW management 
equation in 1989, when a handful of British Columbia Hydro employees 
began to use selective vegetation maintenance techniques to capture a 
selective herbicide application means either that the herbicide solution is applied without species 
discretion, or ubiquitously to large areas of the RoW. 
8 The Bennett Dam has an installed generating capacity of2 730 000 kilowatts (kW), which is enough to 
account for fully one third of the electricity generated in British Columbia (BC Hydro 1997a.). It is the 
largest hydroelectric dam in the province, and it houses one of the largest underground powerhouses in 
the world (BC Hydro 1996b.). 
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wider range of resource values on northern T-RoWs (Stacey pers. comm. 
1997; Child pers. comm. 1997; Graham pers. comm. 1997). 
2. 6 Wi~d.life Habitat Management 
Almost immediately after herbicides were introduced into RoW 
maintenance programs in the 1950s, scientists (Carvell 1975), and 
public bodies (Olenik 1977; Johns 1979) began to realize that repeated 
blanket-spraying of RoW plant communities was destroying their 
potential as wildlife habitat. This realization sparked the beginning 
of a new approach to RoW management in which vegetation maintenance 
practices could double as wildlife habitat management techniques in 
order to address multiple resource values on T-RoWs. 
In Canada and the United States, literature connecting wildlife 
habitat and RoW management first began to appear in the early 1950s. 
At that time, researchers began to explore (i) the effects of various 
maintenance techniques on RoW vegetation (Ibberson and Egler 1951); as 
well as (ii) the potential of RoWs as wildlife habitat (Arner 1951; 
Bramble and Byrnes 1955; Egler 1952; Egler 1953; Egler 1954). 
Many methods of vegetation maintenance have been found to have 
the potential to cultivate wildlife habitat on T-RoWs. Manual and 
mechanical methods (i.e. chainsaws, mowers, bulldozers) have been 
successfully combined with herbicide applications to produce even more 
specialized and flexible vegetation maintenance techniques (Rowell, et 
al. 1997a; Rowell, et al. 1997b; Porteck, et al. 1995; Garant, et al. 
1997; Luken, et al. 1994; Luken, et al. 1993) . Prescribed burning 
(Olson, et al. 1982), jellied fuel (Arner, et al. 1982), hand-held 
torches (Olson, et al. 1979; Arner, et al. 1982), herbivory (Ostfeld 
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and Canham 1993; Taber and West 1982}, ungulate trampling (Taber and 
West 1982}, allelopathy (Varfalvy 1993; Taber and West 1982}, 
livestock grazing (Stacey pers. com. 1997}, special plantings (Brown 
1995; Seguin 1993; Meilleur, et al. 1994; Harper-Lore 1996; Bramble, 
et al. 1990}, and multiple vegetation zones (Bramble, et al. 1985} 
have all been tested for their effectiveness in managing undesirable 
vegetation, with varying degrees of success. What these studies have 
in common is their purpose: to design vegetation maintenance 
techniques that not only ensure an uninterrupted power supply, but 
expand the scope of RoW management through wildlife habitat 
management. 
A number of publications specifically address wildlife habitat 
management techniques on T-RoWs. Several of these papers explore how 
vegetation maintenance techniques can be used to enhance wildlife 
habitat. For example, selective herbicide applications have been used 
quite extensively to cultivate food and cover on the RoW (Hanson 1988; 
Brown and Irwin 1996; Greier, et al. 1992; Bramble and Byrnes 1972; 
Bramble and Byrnes 1983; Hartley, et al. 1982}. Selective cutting 
methods, special plantings of small trees, low-growing shrubs, and 
various perennials have also been found to improve wildlife habitat 
under certain circumstances (Cavanaugh, et al. 1976; Farrish, et al. 
1997; Arner 1951; Zuck 1973}. 
The use of multiple maintenance techniques to cultivate wildlife 
habitat has been studied as well. For example, herbicides, prescribed 
burning, and mechanical manipulation have been combined with seeding 
and fertilizing techniques to produce food for wildlife (Arner 1960}, 
and habitat for upland game (Arner 1997} . The simultaneous 
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application of multiple maintenance methods has also been seasonally 
timed in order to study the impacts on wildlife habitat. Maintenance 
activities conducted during winter reportedly help to ensure that a 
supply of brushy habitat remains on the RoW throughout the year 
(Huntley and Arner 1982). 
A number of other papers have studied the response of various 
animal species to the presence and maintenance of T-RoWs. White-
tailed deer, in particular, have often been studied because they are a 
relatively ubiquitous animal and are relatively important as a big 
game species in Canada and the United States (Bramble, et al. 1985). 
Studies of white-tailed deer focus mainly upon improving forage 
quality (Harlow, et al. 1993a; Harlow, et al. 1993b); maximizing the 
supply of available browse (Krefting, et al. 1969; Garant and Doucet 
1993; Harlow, et al. 1993a), and studying RoWs as potential habitat 
(Bramble, et al. 1985; Loft and Menke 1984; Eaton and Gates 1979; 
Doucet, et al. 1979; Jackson and Hecklau 1993; Doucet and Garant 1997; 
Lamothe and Dupuy 1982; Garant and Doucet 1993). 
Other animal species studied include songbirds (Burger 1973), 
moose (Richard and Doucet 1993), cottontail rabbits (Betsil, et al. 
1979), hares (Doucet and Brown 1996), squirrels (Doucet and Brown 
1996), shrews and mice (Schreiber and Graves 1976), mixed small mammal 
populations (Ladino and Gates 1979; Johnson, et al. 1979; Schreiber, 
et al. 1976), Peregine falcons, bald eagles, manatees, and desert 
tortoises (Baker 1999). Endangered species have also been studied 
(St.Clair and McFarlane 1979; Johnstone 1993). These include 
woodpeckers (Jackson 1976), butterflies (Smallidge, et al. 1993), 
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gnatcatchers (Stevens 1996), and various types of wildflowers (Baker 
1999). 
In addition to the above-mentioned research, several surveys on 
wildlife, biodiversity, and RoW management have been conducted. 
Lancia and McConnell (1976) consulted with 312 electric and gas 
utilities in order to determine whether or not they managed their RoWs 
for wildlife (note: not wildlife habitat). Twenty-four percent of the 
companies reported having a "wildlife plan." Asplundh Environmental 
Services conducted a survey of 269 electric utilities to review the 
ecological effects of overhead power transmission lines and found that 
wildlife management was the least important management objective among 
the four objectives measured (Cupit 1979). 
A more recent survey of power utility biologists found that 
terrestrial biodiversity "is considered a major issue" by only a few 
companies in Canada and the United States (Breece and Ward 1996:799). 
According to Breece and Ward (1996), biodiversity on RoWs has received 
little attent ion for several reasons 
(i) there has not been a concentrated effort to promote 
biodiversity management on private lands; (ii) many utility land 
managers think that they have always managed for biodiversity, 
and it i s just a new way of looking at the same thing; and (iii) 
it is a new idea (p. 799). 
However, nearly all respondents to this survey felt that biodiversity 
should be a goal for resource management on electric T-RoWs. Two more 
surveys, recently administered by the Power Plant Research Program, 
support the results obtained in 1996 by Breece and Ward (Shaw Patty, 
et. al. 1997 ). Again, utility biologists in Canada and the United 
States indicated that while few utili ties are currently addressing 
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biodiversity in RoW management, 
important issue in the future. 
biodiversity should become an 
In 1999, the author received results from an international survey 
entitled "Wildlife Habitat Management on Electric Transmission Rights-
of -Way." This survey, which presently appears to be the only one of 
its kind, was originally conceived as a complementary source of data 
to a seventeen-month research initiative commissioned in 1997 by 
British Columbia Hydro. As the literature review process for both the 
British Columbia Hydro project and this thesis progressed, a gap 
concerning information specifically on wildlife habitat management in 
the electric utility industry became apparent. 
The survey, which was distributed to 102 electric utility 
companies in Canada and the United States, courtesy of the Edison 
Electric Institute, was designed to (i) investigate whether or not 
wildlife habitat management strategies are common on electric T-RoWs 
in Canada and the United States; (ii) discover which methods of 
wildlife habitat management are most common where it is in practice; 
and (iii) explore what motivates electric utility companies to include 
wildlife habitat management strategies in RoW management. The rate of 
return achieved for this survey questionnaire was 31%, with responses 
obtained from large and small, public and private, investor-owned and 
rural cooperative utility companies. 
Major preliminary findings of this survey research include that: 
(i) nearly three-quarters of respondents report practicing wildlife 
habitat management on T-RoWs; (ii) the wildlife species most commonly 
targeted by these practices are (in rank order) birds, ungulates, 
small-mammals, and butterflies; (iii) selective herbicide application 
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is the most commonly reported wildlife habitat management strategy; 
( i v) integrated resource management is the most common approach to 
resource management on T-RoWs; (v) the formation of new partnerships 
and good publicity are the top two benefits that motivate electric 
utilities to perform wildlife habitat on T-RoWs; and finally (vi) 
formal monitoring of the effects of wildlife habitat management 
strategies on T-RoWs is very uncommon. These findings build upon the 
survey by Breece and Ward (1996), as it appears that wildlife habitat 
management, if not biodiversity per se, is now a common concern on 
electric T-RoWs in Canada and the United States. 
The concept of practicing wildlife habitat management on T-RoWs 
has received enough support from scientific studies that two 
significant attempts have been made to standardize it as a management 
procedure f or electric utilities. The first attempt, which was made 
by independent researchers (Bramble and Byrnes 1979a; Bramble and 
Byrnes 1979b), developed a habitat evaluation technique for RoWs using 
a selection of qualitative and quantitative measurements. The other 
attempt, made by the US Department of the Interior (1979) (Fish and 
Wildlife Service), is a three-volume manual designed to assist RoW 
managers and biologists in developing fish and wildlife habitat 
management plans for T-RoWs. Neither of these tools was put to great 
use because utilities were allowed to adopt them on a voluntary basis 
(DeCicco, et al. 1992). While studies supported the notion of 
implementing wildlife habitat management on T-RoWs, utility companies 
were slow to respond because of the extra time, money, and effort 
required to implement a change in their traditional vegetation 
maintenance programs. 
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For British Columbia Hydro, the major operating utility in BC, 
managing RoWs to incorporate environmental values has only recently 
become a serious consideration. The Way Ahead (BC Hydro 1989c) was 
British Columbia Hydro's first Corporate Strategic Plan to address 
issues of an environmental nature. It was in this document that 
British Columbia Hydro initially committed itself to becoming a 
"steward of the environment". 
British Columbia Hydro now has several environmental policy 
documents that direct RoW management. Environmental Policy Statements 
and Standards (BC Hydro 1989a), and Pest Management: Policies and 
Standards (BC Hydro 1989b) are two of the most significant. These 
documents outline standard procedures for vegetation maintenance on 
RoWs, and encourage secondary uses on RoWs such as recreation, 
Christmas tree farms, golf courses, rangelands, and grazing. Partners 
in Use (BC Hydro 1994), which outlines acceptable secondary uses ofT-
RoWs, identifies the need for a comprehensive approach to RoW 
management. In this document, a "compatible use" is defined as 
... any use of the right-of-way which does not compromise safety 
requirements, the security of Hydro plant and property rights, 
the abi lity to serve customers, and the ability to upgrade, 
modify and maintain electrical plant (BC Hydro 1994:5-1). 
However, Partners in Use does not list wildlife habitat as a 
compatible use of RoWs. Neither does an earlier report on non-utility 
uses of T-RoWs in BC's lower mainland (BC Hydro 1990a). 
British Columbia Hydro's Environmental Science & Support Services 
division recently produced a Vegetation Management Manual (BC Hydro 
1997b.) for Transmission & Distribution (T&D). Intended to act as a 
primary reference tool for vegetation maintenance personnel, the 
manual advocates a selective vegetation maintenance program and 
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contains a small section on planning for wildlife habitat. However, 
this manual fails to communicate the extent of opportunity that exists 
for British Columbia Hydro to enhance thousands of hectares of 
wildlife habitat on its T-RoWs, and does not encourage T&D managers to 
adopt a compr ehensive approach to RoW management. 
Despite the absence of wildlife habitat management in official 
policy documents, several internal and external studies on wildlife 
habitat and T-RoWs have surfaced (Trudeau 1993; Miller 1982; Eastland 
c.1994; BC Hydro 1990b; Industrial Forestry Service Ltd. 1994; BC 
Hydro 1986). These studies have explored, for example, the 
feasibility of creating habitat for ungulates by promoting indigenous 
under-story plant species, and the potential of RoWs as habitat (and 
refugium) for provincially rare and endangered species. In short, 
although British Columbia Hydro has produced a number of major 
environmental policy documents in the past decade, little attention 
has been paid to wildlife habitat management on T-RoWs. "In-house" 
research initiatives have produced a small, but optimistic body of 
information, however, thei r message has not yet filtered into 
mainstream management procedures. 
Regardless of the current level of interest, wildlife habitat 
management may be a reasonable means by which to address a variety of 
resource values on T-RoWs given that electric utilities are 
e xtensively involved in vegetation maintenance activities. However, 
wildlife habitat management is not an integrative theory of resource 
management. Rather, it is a single approach to wildlife management, 
which is the control of untamed animal populations (Anderson 1991; 
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Caughley and Sinclair 1994) . 9 As such, the challenge is to identify 
and utilize an approach to resource management (i) that can address a 
variety of resource values on T-RoWs, perhaps using wildlife habitat 
management as an operational basis; and (ii) provide electric 
utilities with the theoretical justification for holistic resource 
management on T-RoWs that has been previously lacking. 
2. 7 Summary 
Three major concepts characterize the literature reviewed in this 
chapter. Fir st is the evolving nature of right-of-way management. It 
is apparent that right-of-way management was at first the 
responsibility of electric utility engineers, a group of individuals 
who had little or no biological knowledge or social scientific 
training. For many years, RoW management was seen simply a matter of 
"brush control." Trees were reduced to grass by powerful herbicides, 
but were al l owed to re-grow so that the destructive cycle of non-
selective treatments was performed over and over again. This reality 
set the origi nal industry standard for RoW management. 
The lack of communication between the scientific community and 
the electric utility industry was eased in 1960s and 1970s, when 
biologists and foresters appeared on staff at many utility companies. 
RoW management was no longer the sole responsibility of engineers, but 
began to be influenced by plant and animal specialists. Vegetation 
management p r ograms started to reflect a greater understanding of the 
natural environment, but there was still very little concern shown for 
the ecological and social values that lay within the RoW landscape. 
9 Other approaches to wildlife management include preservation and conservation (Anderson 1991; 
Caughley and Sinclair 1994). 
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Today, the scope of RoW management is being expanded to include 
concepts such as cooperative management and biodiversity. Industry 
conferences and corporate environmental plans are beginning to reflect 
an understanding that electricity is not, and has never been, the only 
important resource consideration in RoW management. 
movement toward holism is still very much in its infancy. 
However, the 
The second major concept introduced by the literature is the idea 
of refining vegetation maintenance programs to achieve multiple 
management objectives using a variety of complementary methods. Since 
their inception, non-selective maintenance techniques have allowed 
electric uti l ities to effectively maintain the power supply, but they 
have also helped to facilitate a narrow definition of resource 
management activities on RoWs. As research on alternative methods of 
vegetation control has progressed, utilities have begun to realize the 
limitations of non-selective methods of treatment. While selective 
management strategies, which are now strongly encouraged and widely 
adopted, do provide indirect social and environmental benefits, the 
systematic inclusion of these values in RoW management programs is 
necessary to ensure that they are adequately addressed. 
Using wildlife habitat management strategies on T-RoWs, which is 
the last maj or concept raised in the literature, is a progression of 
the idea of using alternative methods to accomplish management goals 
and objectives. Many scientific studies have proven wildlife habitat 
management to be both possible and desirable for electric utilities 
who wish to expand their scope of resource management on T-RoWs, but 
it appears that few utilities have explored its potential in depth. 
Although formal company policy is lacking and the literature suggests 
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that the interest of North American utilities in this idea is 
relatively modest, British Columbia Hydro has demonstrated a desire to 
address wildlife habitat management in vegetation management programs 
on northern transmission RoWs, if only recently. 
However, the concern arises that wildlife habitat management is 
not an integrated method of resource management. Rather, it is a 
single, operational branch of wildlife management, which is the 
control of untamed animal populations. As such, an approach to 
resource management that can address multiple resource values on T-
RoWs while still meeting the needs of the electric utility is required 
to develop a conceptual management framework. In Chapter 3, 
integrated resource management is explored as an answer to this need. 
Subsequent chapters will explore the potential for wildlife 
habitat management to address multiple resource values on T-RoWs in 
northern British Columbia, and identify land-based resource values 
held by non-utility stakeholders in the case study area. 
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Chapter 3 
Integrated Resource Management 
When something contains everything there can be no force 
aligned against it. It stands without opposition, rightly 
integrated. 
Rodney Smith (1998) 
Society will be working for many decades to repair the 
environmental damage resulting from maximizing production 
of one resource without concern for the consequences for 
related resources. 
John Loomis (1993) 
3.1 Introduction 
In modern Western society, natural resource managers have tended 
toward what has been called the "problem-isolation paradigm" in their 
decision-making processes (Charland 1996). Simply stated, 
... the problem-isolation paradigm involves breaking down a given 
problem until its simplest and most basic elements have been 
isolated; solving each element in turn, independently of the 
others; and recombining individual solutions into a complete 
solution to the original problem (Charland 1996:6). 
This type of decision making can negatively impact natural resource 
management in a variety of ways, as it fails to appreciate the 
interconnectedness of individual components in an ecosystem. The idea 
of integrated resource management (IRM) runs counter to the problem-
isolation paradigm by seeking to incorporate a wider variety of 
factors and interests into the resource management equation, and to 
satisfy a broader range of needs and values throughout the planning 
process (Lang 1990). 
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The purpose of this chapter is to highlight the features and 
characteristics of IRM, as it is the theoretical foundation of this 
investigation. Specifically, this chapter includes {i) a review of 
scientific definitions; {ii) a brief overview of the developmental 
history and interdisciplinary origins of IRM; {iii) a review of 
lessons learned through practical applications of IRM; and {iv) a 
discussion of the presence of IRM in the electric utility industry in 
North America. Subsequently, this information is used to construct 
the theoretical portion of the conceptual framework for IRM on 
electric T-RoWs. 
3.2 Defining Integrated Resource Management 
Integrated resource management, while becoming increasingly 
popular with scholars in many different environmental disciplines in 
the last fifteen years, suffers from a certain identity crisis. While 
many of the major theoretical papers on IRM appear to agree in 
principle, no two have been found to define IRM in exactly the same 
way. In particular, the literature does not provide a clear 
definition of the operational aspects of IRM. 
Born and Sonzogni (1995) offer one of the most complete 
definitions of IRM, combining theoretical elements with procedural 
considerations. Calling it by a slightly different name, integrated 
environmental management {IEM), Born and Sonzogni explain IRM as being 
{i) comprehensive; (ii) interconnective; (iii) strategic; and (iv) 
interactive/ coordinative. The first three elements provide the 
theoretical portion or the "what" of IRM, while the final element 
addresses the procedural aspects or the "how" of IRM implementation. 
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In the case of IRM, to be comprehensive means to have all 
relevant factors in view; to embrace all critical biological, 
physical, chemical, and human parts of an ecosystem; not to divide a 
resource management problem, but to consider it as a whole (Born and 
Sonzogni 1995) . In light of this requirement, IRM is necessarily 
interdisciplinary. No single agency, institution, or individual 
houses all of the information or the skills necessary to deal with the 
intensive and conflicting demands that are put upon natural resources 
today. To be interconnective means to identify as many of the 
interrelationships and linkages among the various entities of the 
resource management problem as possible, in order that they may be 
subsequently considered and addressed (Born and Sonzogni 1995). 
The interconnective aspect of IRM has inspired many technically 
focused papers. For example, authors such as Florin and Gabriel 
(1991) and Stephenson and Suderman (1996) have written articles that 
promote geographic information systems (GIS) as a cornerstone of IRM. 
IRM (Integrated Resource Management) is proposed as a way to 
rationally balance the use and conservation of natural resources. 
A databank based on the Geographic Information System (GIS) 
concept, bringing together all relevant resources of a nation, is 
the centerpiece (sic) of IRM and will make it possible to 
establish strategies to optimize the long term use of resources, 
including all relevant environmental factors (Florin and Gabriel 
1991:109). 
Other authors such as Loh and Rykiel (1992) promote concepts such as 
integrated resource management automation (IRMA). IRMA combines 
database management with geographic information systems (GIS) and 
other "expert" software systems to provide decision support services 
for resource management decision-makers. While quantitative 
analytical tools such as GIS do assist in understanding a limited 
number of interconnections within the physical world, these models are 
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unable to cross over into the realm of social, cultural, and other 
qualitative relationships. Quantitative models cannot capture the 
message of IRM which, in its essence, endeavours to transcend purely 
technocratic thinking and embody a holistic approach to problem 
solving. 
The third aspect of integrated resource management, according to 
Born and Sonzogni ( 1995), is the element of strategy. 
required to make the problem solving process manageable. 
Strategy is 
By carefully 
scaling the identified interconnections to reflect the most important 
relationships within a system, decision-makers are better able to 
close the "implementation gap." The element of strategy is key in 
making IRM a success (Born and Sonzogni 1995). 
Interaction and coordination together define how IRM should be 
undertaken, rather than provide a piece of the theoretical 
conceptualization (Born and Sonzogni 1995) . Interaction in an IRM 
process may include information dissemination and feedback, 
consultation, negotiation, and/or bargaining among various decision-
makers. Coordination is a sister concept to interaction, addressing 
the actual mechanics of informed negotiating, bargaining, information 
exchange, and conflict resolution. Interaction and coordination 
promote shared decision-making, not just a multidisciplinary 
perspective but an interdisciplinary effort. This is the hallmark of 
integrated resource management (Born and Sonzogni 1995). 
A variety of definitions of IRM are found in the literature, but 
many are limited by the fact that one disciplinary perspective or 
another colours them. Instead of seeking to define the essence of IRM 
principles as Born and Sonzogni (1995) have, many authors tend to 
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describe IRM as it may appear from, for example, a forestry 
perspective, resulting in a conceptual framework for resource 
management that is less a means to problem solving and more of an end 
in itself. 
In part, this phenomenon may explain the lack of definitional 
consensus in the literature. For example, Carrow (1994) explains that 
in Canadian forestry, IRM is currently practiced as "timber management 
with constraint" (p.19). He believes the concept of IRM requires (i) 
recognition of the potential economic value of a wide variety of 
forest-based assets; (ii) recognition that some attributes of the 
forest have significant unpriced but legitimate value in the eyes of 
the owners; (iii) integration of planning, decision-making and 
management for all values; and (iv) the ability to adjust the balance 
of values/uses in response to changing economic (and other) 
priorities. While this statement is undoubtedly true, Carrow's 
comments do not further the concept of IRM in a purely theoretical 
sense; rather, he offers an operational definition of IRM given from a 
forestry perspective. 
Other definitions of IRM, while similar in content to Born and 
Sonzogni' s (1995), seem to be only a partial definition, that is, 
lacking in either the "what" or the "how" of IRM. Muller (1982) 
stresses the importance of interconnection, strategy, and interaction 
in IRM but fails to mention the importance of the contextual aspect of 
comprehensiveness. Similarly, Lang (1990) emphasizes two distinct 
dimensions in his definition of IRM, strategy and interaction, but 
also stops short of establishing a complete theoretical definition. 
As another example, Patton (1992) writes that 
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IRM is based on the recognition that all natural resources are 
connected by an intricate web of interrelationships. The IRM 
process uses an interdisciplinary team for project design 
to ... (identify) all the resources involved, (define) the 
interrelationships, and (predict) the effects and impacts of the 
project on all the identified resources (pg. 295). 
Patton's definition, when compared with the work of Born and Sonzogni 
( 1995), is missing strategy in terms of scaling the problem, and 
interaction both with stakeholders and the public. It is possible 
that none of these authors set out to establish a theoretical 
foundation for IRM and therefore cannot be criticized for failing to 
do so. However, these examples help to illustrate the spectrum of 
opinion about the exact nature of IRM. 
Other discussions of IRM closely approximate the ideas espoused 
by Born and Sonzogni (1995), lending supporting credit to their 
definition. Among these papers, there seems to be a strong consensus 
in terms of defining the substantive elements of IRM. Mitchell (1991) 
argues that IRM requires the input of a broad range of agencies, 
publics, and other interests when conceiving, designing, and 
implementing policies, programs, and projects so that integration may 
occur at normative, strategic, and operational levels. Margerum and 
Born (1995) identify four central themes in IRM, defining it as (i) 
inclusive; (ii) interconnective; (iii) reductive; and (iv) goal-
focused. Essentially these definitional elements are exactly the same 
as those listed by Born and Sonzogni (1995). Margerum (1997) provides 
one of the most recent attempts at refining the concept of IRM. In 
this paper, Margerum again lists four substantive elements of IRM: (i) 
holistic; (ii) interconnective; (iii) goal-oriented; and (iv) 
strategic. The only difference in this definition seems to be that 
the interactive aspect of IRM has been dropped. 
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Walther { 198 7) 
conceptualization of IRM. 
argues for 
Although he 
a completely different 
agrees that corrunon to IRM 
projects is "a renewed commitment to better coordination of resource 
management and environmental conservation activities {p. 439)," and 
"an orientation of planning and development toward a single, most 
broadly defined goal {p.439) ," he suggests that successful 
implementation of IRM is primarily a function of a project's 
historical context, and only secondarily a function of its 
professional design. 
Walther {1987) backs his idea with three detailed examples of IRM 
planning in Western Canada. This paper provides one of the only 
markedly divergent interpretations of IRM to surface in the literature 
devoted to IRM. However, the idea that successful IRM implementation 
is primarily a function of the historical context into which it is 
placed has not been widely supported in other works or by other 
authors. 
While scholars representing many different disciplines have made 
many attempts to outline the substantive elements of IRM, very few 
have attempted to define the procedural aspects of IRM. Among the few 
are Born and Sonzogni (1995), who suggest that interaction and 
coordination among project participants is key for successful IRM 
implementation. Margerum and Born (1995) mirror this sentiment in the 
only other paper that outwardly attempts to elaborate upon the "how" 
of IRM. Margerum and Born ( 1995) define the "how" of IRM as a 
combination of corrununication and conflict resolution necessary to 
share information, analyses, goals and objectives, and to facilitate a 
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process of adjustment in which policies and actions are better aligned 
to meet common goals. 
With respect to the procedural elements of IRM, Born and Sonzogni 
(1995) and Margerum and Born (1995) explicitly suggest that public 
participation (in various forms) is key to successful IRM 
implementation. However, little other normative material linking 
public participation and IRM is present in the literature at this 
point in time. Discussion I ' on pract1.ce and procedure is found 
primarily in the many empirical investigations of IRM, discussed in 
Sec. 3.3. 
Perhaps the procedural part of a definition for IRM is lacking 
because it is actually unnecessary. Unlike traditional resource 
management theories such as rational-comprehensive planning, IRM 
primarily provides a way to conceptualize a resource management 
problem; it is a method of approach rather than a prescription for 
doing. It i s possible that with respect to IRM, a prescription for 
doing is best defined within the context of each individual resource 
management problem and, therefore, the "how" of IRM cannot be 
distilled and be ubiquitously applied. 
In summary, a consensus on the definition of integrated resource 
management remains to be established. However, enough material has 
been written on the substantive elements of IRM to provide a 
theoretical basis for a conceptual framework of land use management on 
T-RoWs. In particular, the elements of comprehensiveness, 
interconnectedness, strategy, and interaction/ coordination shall be 
used as a basis to inform the conceptual framework for resource 
management on T-RoWs. 
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3.3 A Developmental ~story of Integrated Resource Management 
The developmental history of IRM is relatively short. Only in 
the last fifteen years, beginning in the mid-1980s, has the concept 
begun to attract significant attention in North American literature . 1 
Despite its infancy, many scholars agree that IRM was developed in 
response to traditional natural resource management theories, which 
are often cited as reactive, technocratic, disjointed, and narrow in 
purpose (Born and Sonzogni 1995; Margerum and Born 1995; Loomis 1993; 
Walther 1987 ; Lang 1990). Margerum (1997) writes that, in particular, 
the move toward IRM in natural resource management has been made 
possible (and also necessitated) by recent advancements in scientific 
information gathering, the recognition of a wider array of issues and 
stakeholders, and by a perceived increase in the complexity of many 
environmental issues. 
Integrated resource management was founded on the basic 
ecological premise that environmental systems must be managed as 
complete interactive systems (Margerum 1997). As a "sharp antithesis 
to specialization, differentiation, and profit maximization" (Walther 
1987: 439), the idea of integration represents a dramatic move away 
from rational -comprehensive and incremental planning; still two of the 
most accepted methodologies in natural resource planning. 
Rational-comprehensive planning, with its emphasis on collection 
of data and rigid implementation frameworks (Friedman 1987), is said 
to work best when (i) uncertainty is least; (ii) opportunity or need 
1 In 1989, Environmental Management published a study of the theoretical and empirical nature of six 
major resource planning alternatives, none of which could be construed as integrated resource 
management (Briassoulis 1989). This study suggests that certain scholars did not consider IRMa 
mainstream approach to natural resource management even as recently as the early 1990s. 
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is well defined; (iii) strong consensus exists on what should be done 
and how to go about it; (iv) the impacts of alternative courses of 
action are known; and (v) the implementing agency has a high degree of 
control over the planned action. Yet these idealistic conditions 
almost never exist in the real world of resource planning (Lang 1990). 
Incremental planning, while allowing top decision-makers the 
flexibility they value so highly (Friedman 1987), also has serious 
shortcomings from a resource management point of view (Lang 1990) as 
"(it) is sel dom sufficient to produce the multi-faceted, concerted, 
far-sighted action that is necessary" (Lang 1990: 31) to facilitate 
responsible natural resource planning in the long term. Both of these 
management theories facilitate the existence of single resource use 
agencies and single resource use legislation which, in turn, help to 
perpetrate many land and resource management conflicts (Loomis 1993). 
Although IRM is regarded as a "new" paradigm in environmental 
planning and management (Margerum 1997) the concept itself has existed 
in North Ame r ica for nearly a hundred years, and even longer in Europe 
(Morrison 1995) . One author in particular has taken pains to record 
the developmental history of IRM in Canada and the United States. 
Mitchell (1 990) provides evidence that support for an integrated 
approach to resource management in Canada existed as early as 1906. 
At that time , Canadian forestry convention delegates began to consider 
what role resources such as soil, wildlife, and water might play in 
their management plans. The first major institutional development in 
terms of IRM in Canada was the establishment of the Commission of 
Conservation in 1921 (Mitchell 1990). Established by the Canadian 
government, the Commission promoted ideas such as "the notion of 
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coordinated management of groups of resources and the integration of 
resource management with urban and regional planning" (Mitchell 
1990:19). Other governmental initiatives promoting the concept of 
integration in resource management, such as the Ontario Conservation 
Authorities Act in 1946, were to follow (Mitchell 1990). 
A major turning point for comprehensive resource planning in 
Canada came in 1967, when the federal government offered to finance 
one watershed management study in each region of Canada (Mitchell 
1990) . As a result of this initiative, several Canadian provincial 
governments decided to establish their own integrated resource 
management plans; Ontario, Alberta, and British Columbia were three of 
the leaders in doing so (Mitchell 1990; Walther 1987; Morrison 1995). 
Today, British Columbia is using integrated watershed management in a 
number of different areas in the province. 
In the United States, the concept of IRM can be traced back as 
far as 1878 to John Wesley Powell (he would later become the Director 
of the United States Geological Survey) (Margerum 1997; Mitchell 
1990). Powell was apparently one of the first to argue for extensive 
and comprehensive resource management plans. The history of IRM in 
the United States and Canada is very similar, except for the fact that 
most major developments in the United States took place in the early 
twentieth century, before the advent of World War II. Two of the most 
significant institutional developments in the United States were the 
establishment of the Miami Conservancy District in 1915, and the 
Tennessee Valley Authority in 1933 (Mitchell 1990) . The former was 
the first agency of its kind in the United States to use the water 
drainage basin as a natural boundary for resource management. The 
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latter was specifically designed to accomplish a variety of goals for 
the integrated development of the Tennessee River and its tributaries. 
Mitchell (1990) therefore concludes that the concept of integration is 
not new either in Canada or in the United States, even though 
successful implementation has been infrequent. 
Integrated resource management originated 
management; 
from six major 
disciplines: 
management; 
(i) water resources (ii) ecosystem 
(iii) public administration and environmental policy 
analysis; (iv) urban and regional planning; (v) organizational theory 
and management science; and (vi) forestry and natural resource 
management (Born and Sonzogni 1995; Margerum 1997). It is believed 
that IRM principles became popular in these areas almost 
simultaneous l y; the result of growing dissatisfaction among decision-
makers at all levels and in all areas of resource management (Margerum 
and Born 1995). 
Much of the development of IRM is the result of experience gained 
through watershed management (Born and Sonzogni 1995). "Water 
resource planners were among the first natural resource managers to 
recognize the issue of cross-boundary problems---namely the 
incongruence between watershed and political boundaries" (Margerum 
1997:460). Integrated resource management has progressed rapidly in 
this field because there has been a history of financial support from 
local and federal government bodies and because dedicated legislative 
acts have been put in place to ensure that integrated development of 
watershed resources can and will take place. In addition, among the 
decision-makers involved in water resource management, there has been 
demonstrable support for the concept of integration. 
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Ecosystem management, which was founded on the notion of 
interconnections and linkages within the natural world, lends itself 
naturally to the concept of IRM. The concept of ecosystem management 
emerged in the 1930s and 40s, but did not become popular in North 
America until the late 1970s, during a deepening biodiversity crisis 
{Grumbine 1994). Much of the early work in this field focussed 
heavily upon quantifying physical relationships in order to understand 
the functioning of ecosystems {Margerum and Born 1995). 
Ecosystem management, which seeks to integrate scientific 
knowledge of ecological relationships within complex sociopolitical 
and values frameworks toward the general goal of protecting native 
ecosystem integrity over the long term {Grumbine 1994), became popular 
because it offered the holistic approach to resource management that 
was currentl y lacking. Although ecologists rejected the idea of 
breaking problems apart into manageable pieces and promoted a holistic 
problem-solving perspective {Odum 1969), only recently have the 
interrelationships between physical and socioeconomic systems become a 
popular subject of study {Margerum 1997). Today, ecosystem management 
and IRM {as defined by Born and Sonzogni 1995) are very closely 
interrelated. 
interconnectedness 
ecosystem science. 
The 
in 
elements 
IRM have 
of comprehensiveness and 
essentially been borrowed from 
IRM also has roots in the field of public administration and 
environmental policy analysis. In fact, the course of development of 
IRM in this particular area is quite similar to that of ecosystem 
management. Although early contributors in the field of environmental 
policy str essed the importance of managing environments 
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comprehensively, most of the laws that were eventually put in place 
were developed on a "remedial" or "reactive" basis {Margerum and Born 
1995; Margerum 1997). The result was a set of disjointed laws 
designed to deal with environmental management issues such as air 
pollution, toxic waste, and water pollution, as separately occurring 
phenomena {Margerum 1997). New ideas in public administration and 
environmental policy analysis include the development of regional 
decision-maki ng models and environmental impact assessment, however, 
success with integration in the realm of public policy has been modest 
thus far {Mar gerum and Born 1995). 
Urban and regional planners have learned from two important 
lessons over the years, both of which have led them to adopt more 
integrative p lanning frameworks. The rational-comprehensive model of 
planning, which was common in North America the 1950s and 60s, was 
introduced under the pretext that it offered a way to "internalize 
jurisdictional externalities" (Margerum and Born 1995:374). The 
rational-comprehensive approach was soon widely criticized, however, 
for producing plans that were too broad in scope and too far removed 
from critical public participants (Margerum 1997). In response, 
planners "proposed more action-oriented planning processes that are 
more incremental, strategic or mixed in their scope and time 
orientation" (Margerum and Born 1995:374). In addition, planners came 
under fire for calling themselves "experts." Academics and 
researchers claimed that planners were not in a position to speak on 
behalf of the public, and furthermore, that it was not possible for 
planners to comprehend the full range of issues and perspectives 
related to any given problem (Margerum 1997). Consequently, planners 
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began to place a much heavier emphasis on public participation in the 
planning process. Today, "communicative" or "transactive" theories of 
planning are often used in place of the rational-comprehensive model 
in urban and regional planning. 
With respect to organizational theory, management science, and 
related fields such as conflict resolution and behavioural studies, 
there has been a movement in the literature toward inter-
organizational policy networks, horizontal policy networks, 
collaboration and interaction to solve multi-party issues, and 
integration of ecological and socio-economic systems (Margerum and 
Born 1995). While this body of literature may not specifically relate 
to the development of IRM, it does display similar tenets. It also 
demonstrates that the concept of integration is now present in many of 
the natural and social sciences, and that its uses are many. 
Finally, IRM is said to have historical underpinnings in the 
field of natural resources management, or more specifically, in 
forestry (Margerum and Born 1995; Margerum 1997). Forestry represents 
a unique case in the discussion on the disciplinary roots of IRM. It 
seems to be the only discipline in which the concept of integration 
has been introduced many times, in many different ways, but has 
continually been met with resistance on the part of those responsible 
for implementation. Forestry was founded on the ideas of multiple use 
and sustained yield, yet forests have traditionally been managed to 
produce the largest possible amount of whatever crop or service was 
deemed to be most useful, and keep on producing it for generation 
after generation (Margerum 1997). In the United States in the mid-20th 
century, legislation was passed in order jump-start the movement 
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toward multiple use of national forest land, but to little avail. The 
predominant view of forest management, which did not value non-
intensive and exclusive uses of forest land (eg. wilderness and 
recreation), continued to prevail (Margerum 1997). 
More recently, as national forests have become increasingly 
recognized for their ecological and recreational importance, conflict 
over public policy has grown. Resource managers have continued to 
emphasize resource extraction while academics and researchers have 
continued to promote concepts such as multi-resource forest management 
and public participation (Adams 1989; Margerum and Born 1995). 
Several authors have suggested that public land agencies are not 
prepared to change to a more integrated approach (Margerum 1997) . 
Although Kessler ( 1992) has argued that a new paradigm is necessary 
for forest managers to remain responsive to developments in science 
and changes in public attitude, the future of integrated management 
strategies in forestry is uncertain. 
In summary, IRM has been developed in a variety of disciplines 
and sub-disciplines. In particular, the fields of water resource 
management, urban and regional planning, and ecology have made 
important contributions. The fact that so many different resource 
managers in so many different situations believe that integration is a 
necessary step in the evolution of their respective disciplines adds 
weight to the selection of IRM as the philosophical foundation for the 
present study. 
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3.4 Lessons From the Practica~ App~ications of Integrated 
Resource Management 
Integrated resource management has now been applied in many 
different operational settings in North America and around the world. 
For example, IRM has been used (i) to develop a program to restore the 
morphology and improve the health of the Lagoon of Venice (Bettinetti, 
et al. 1996); (ii) to manage nitrate pollution in England (Watson and 
Mitchell 1996); (iii) to guide the development of local environmental 
policy in Japan (Barrett 1994); (iv) to overcome land and water 
degradation in Western Australia (Mitchell and Hollick 1993); (v) to 
remediate the Laurentian Great Lakes in Canada and the United States 
(MacKenzie 1997); and (vi) to provide a foundation for the Land and 
Resource Management Planning (LRMP) initiative in British Col'umbia 
(Miller 1993) . Participants in each of these projects, and in many 
others, have experienced both success and failure in their attempt to 
translate IRM from theory into practice. An examination of the 
lessons learned in making IRM operational is an important precursor to 
the development of a conceptual framework for resource management on 
electric T-RoWs. 
Many authors agree that one of the most important elements in 
successful IRM implementation is public and stakeholder participation 
(see Benson 1990; Thompson and Welsh 1993; Ombudsman of British 
Columbia 1988; MacKenzie 1997; Mitchell and Hollick 1993; Dixon and 
Easter 1986; Avis 1994; Watson and Mitchell 1996; Bettinetti, et al. 
1996). Ideally, opportunities for public and stakeholder 
participation should be incorporated at the normative, strategic, and 
operational levels of planning for any resource management project 
(Watson and Mitchell 1996). Opportunities for meaningful 
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participation must be provided to all those individuals and groups 
whose interests are affected, either directly or indirectly, by 
resource management decisions (Ombudsman of British Columbia 1988). 
It is important to be aware that there are many possible barriers to 
successful public consultation, however. As an example, in Africa, 
the public participation aspect of IRM may be heavily complicated by 
the widespread illiteracy that prevails amongst rural populations 
(Avis 1994) . Closer to home, factors such as language, gender, and 
economics can also complicate public participation. 
A second lesson which is often mentioned in the literature on 
applied IRM is the importance of properly educating the implementation 
staff and the public, in such areas as ecosystem management, IRM, 
communication and interaction, and technical applications (see 
Thompson and Welsh 1993; Ombudsman of British Columbia 1988; MacKenzie 
1997; Mitchell and Pigram 1989; Dorcey 1987; Mitchell and Hollick 
1993; Born, et al. 1990; Dixon and Easter 1986; Barrett 1994; Avis 
1994; Watson and Mitchell 1996; Bettinetti, et al. 1996). The proper 
education of all parties involved may be closely linked to successful 
public/stakeholder participation in the IRM process. Several authors 
emphasize that re-tooling staff, and in particular, fostering 
attitudinal change in entrenched organizational cultures is imperative 
to building cooperation and team spirit (Watson and Mitchell 1996; 
Mitchell and Hollick 1993; Mitchell and Pigram 1989). Avis (1994) 
also cites that a shortage of capable environmental managers available 
to oversee complex environmental problems can affect successful 
public/stakeholder participation. 
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The designation of appropriate temporal and spatial scales in 
applied IRM projects has also been emphasized as an item of importance 
(see Thompson and Welsh 1993; Bettinetti, et al. 1996; Gardiner, et 
al. 1994; Mitchell and Pigram 1989; MacKenzie 1997; Ombudsman of 
British Columbia 1988). Temporally, it may be appropriate to divide 
IRM objectives into short- and long-term management strategies 
(Bettinetti, et al. 1996). In particular, it has been suggested that 
the ultimate goal of implementation should be long-term maintenance of 
the physical areas being administered (Thompson and Welsh 1993; 
Ombudsman of British Columbia 1988; MacKenzie 1997). Spatially, 
several authors have argued that IRM projects work best when 
implemented at a scale that reflects the resource management problem 
as exactly as possible (Thompson and Welsh 1993; Gardiner, et al. 
1994; MacKenzie 1997). However, political and other common 
administrative boundaries very rarely reflect the spatial scale of 
resource management problems. As a result, the need to educate 
project participants in cooperation and communication is further 
emphasized. 
Another lesson that has been emphasized repeatedly in the 
literature on applied IRM is that it is critical to coordinate the 
management a ctions of all participating resource agencies during IRM 
implementation (see Watson and Mitchell 1996; Bettinetti, et al. 1996; 
Barrett 1994; Dixon and Easter 198 6; Thompson and Welsh 1993; Behan 
1990; MacKen zie 1997; Mitchell and Pigram 1989; Dorcey 1987). While 
certain authors suggest that it is necessary to centralize decision-
making bodies into a single department (Thompson and Welsh 1993), 
others suggest that it is sufficient to link institutions through 
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directed communication mechanisms (Watson and Mitchell 1996). In any 
case, there appears to be consensus that too many small administrative 
units perpetuate the division that already exists among many resource 
management departments. 
In addition to the coordination of management decisions among 
participating agencies, a comprehensive and enabling legislative 
foundation is advocated to foster fairness, certainty, and 
predictabilit y in the implementation process (Ombudsman of British 
Columbia 1988; MacKenzie 1997; Avis 1994; Watson and Mitchell 1996). 
It is argued that IRM must be legally enforced and not just adopted on 
a voluntary basis in order to achieve the desired result (Avis 1994). 
However, it is also argued that weak new legislation may be worse than 
no new legislation at all, as the former may only add to the confusion 
of the process (Watson and Mitchell 1996). Mitchell and Hollick 
(1993) support this argument: they were involved in an IRM 
implementation process in which, deliberately, no new legislation was 
passed. In this particular case, which was an integrated catchment 
project in Western Australia (WA), 
... the government decided that no new legislation or agencies would 
be established. The rationale was that institutional 
arrangements in WA were not complex, and the public service was 
relatively small ... cooperation and coordination would be achieved 
by working within the existing system (Mitchell and Hollick 
1993:736. 
Naturally, this method may not be appropriate if applied in a 
different institutional setting. 
New legislation, and indeed all government policy, that will be 
drawn upon to guide the implementation process should be checked to 
ensure that it is written in plain language and is clearly defined 
(Thompson and Welsh 1988; Ombudsman of British Columbia 1988). This 
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measure helps to avoid the creation of weak legislation (a common 
block on progress) and helps the public to better understand the 
decision-making process. A final word of advice concerning the 
legislative aspects of IRM implementation is that adequate and 
appropriate reasons for significant legislative decisions should be 
provided in written form, whether required by law or not (Ombudsman of 
British Columbia 1988). A written record of important decisions 
provides a means by which to measure government performance and 
accountability, and lends credibility to the decision-making process. 
The creation of a work/implementation team that has broad 
disciplinary representation is strongly advocated in the literature 
(MacKenzie 1997; Gardiner, et al. 1994; Mitchell and Hollick 1993; 
Dixon and Easter 1986; Barrett 1994; Avis 1994). Ideally, this work 
team should be composed of both government and non-government 
representatives, scientific and non-scientific viewpoints (Mitchell 
and Hollick 1993) . Its members should have a significant personal 
stake in the resource management question, or should represent a 
collection of people who do. Sometimes, alternative IRM management 
strategies are not truly considered by proponents that have economic 
ties to the land (Avis 1994). As such, the group should be large 
enough to ensure that opposing viewpoints might be heard and debated. 
Three other ideas on the creation of an effective implementation 
team should be noted. First, the immediate and explicit adoption of 
conflict resolution (negotiation or bargaining) or consensual 
decision-making as a basis for group communication is thought to be 
wise (MacKenzie 1997; Dorcey 1987; Mitchell and Hollick 1993; Avis 
1994; Watson and Mitchell 1996). The results of consensual decision-
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making, while often requiring more time to achieve than results 
reached in bargaining or negotiation, are often more desirable because 
they involve fewer trade-offs and, by definition, are acceptable to 
everyone involved. 
Second, the creation of a solid decision-making framework within 
the implementation team is imperative (MacKenzie 1997; Gardiner, et 
al. 1994; Mitchell and Hollick 1993; Born, et al. 1990). To this end, 
participants should have shared long-term goals (MacKenzie 1997), 
should strive to maintain consistency in the application of decision-
making methods (Gardiner, et al. 1994), and rather than focusing on 
incremental change, should consider making broad programmatic changes 
all at once in order to eliminate the need for repeatedly re-
energizing public understanding and support (Born, et al. 1991). 
Third, the lead agency or implementation team should possess 
decision-making power (Mitchell and Pigram 1997; Dixon and Easter 
1986; Barrett 1994). In other words, the devolution of legislative 
and judicial power is necessary for effective environmental management 
(Barrett 1994) . In Japan, local prefectures have the authority to set 
IRM standards, and at times, have preceded the national government in 
the development of environmental policy (Barrett 1994) . This stems 
from the belief that IRM tends to fail when local authorities are 
unable to coordinate or influence the actions of partner agencies. 
To improve the process of implementation, it is also suggested by 
several authors that the development of a rapid, standardized 
monitoring s ystem is critical in providing feedback on management 
decisions (Thompson and Welsh 1993; Ombudsman of British Columbia 
1988; MacKenzie 1997; Gardiner, et al. 1994; Born, et al. 1990; Avis 
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1994; Bellamy, et al. 1999). In the course of certain IRM projects, 
communication problems have been encountered as a result of the 
disparate reporting requirements of various agencies (Avis 1994). 
Additionally, the presence of internal and external review procedures 
has been suggested as a method to assure all parties of the integrity 
of the process (Ombudsman of British Columbia 1988) . An internal 
review procedure (which may consist of the reporting and monitoring 
procedures reviewed earlier) should allow affected individuals a clear 
understanding of the basis for management decisions in order that 
opposing views may be quickly and soundly advanced (Ombudsman of 
British Columbia 1988). A common external review procedure is the 
process of appeal. In the interest of equity, the implementation team 
may wish to make an affordable, independent statutory process of 
appeal available to the public throughout the course of the resource 
management project (Ombudsman of British Columbia 1988). 
The IRM process must have legitimacy (MacKenzie 1997; Mitchell 
and Pigram; Mitchell and Hollick 1993; Born, et al. 1990; Barrett 
1994). "Programs that cannot justify their existence in the public 
arena are vulnerable to attack and disregard" (MacKenzie 1997: 177) . 
Support from elected officials, the public, legislative acts, high 
level bureaucrats, the scientific community, professional resource 
managers, and local interest groups is essential in making the 
implementation process legitimate, and should be solicited on a 
continual bas is by members of the implementation team. 
A clear and consistent source of funding always contributes to 
the success of any resource management project, and IRM projects are 
no different. Several authors note that secure funding arrangements 
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go a long way in ensuring a smooth and on-going project implementation 
schedule (see MacKenzie 1997; Mitchell and Hollick 1993; Barrett 1994; 
Watson and Mitchell 1996). Other tips for effective implementation 
include the use of zoning to address site specific problems within the 
management boundary (MacKenzie 1997; Thompson and Welsh 1993; Barrett 
1994; Bettinetti, et al. 1996), the use of economic analytical tools 
to help team members identify the costs and benefits of various 
management options (Dixon and Easter 1986), a clear articulation of 
the IRM concept and product prior to the commencement of strategy 
talks (Thompson and Welsh 1993; Mitchell and Hollick 1996), and the 
consideration of a mix of implementation strategies to achieve the 
desired IRM product (Watson and Mitchell 1996) . As a final note, 
Born, et al. ( 1990) stress that persistence is an integral component 
of successful IRM. Implementation takes time! 
Figure 3-1 provides a summary of the literature devoted to 
applied IRM and the elements of practice and procedure that play an 
important role in successful implementation strategies. The lessons 
presented in Figure 3-1 will be useful in building a conceptual 
framework for IRM on T-RoWs as they help to qualify the principles of 
IRM. 
3.5 Integrated Resource Management in the Electric Utility 
Industry 
At this point, it is somewhat difficult to estimate the extent to 
which IRM is being applied in the electric utility industry. 
Virtually no information has been found to link RoW management with 
IRM principles in the course of this literature search. As a result 
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Figure 3-1 Translating integrated resource management from theory into 
practice: lessons from the applied literature 
• Public/stakeholder participation 
imperative, ideally at normative, 
strategic, and operational levels of 
planning 
• Education of implementation staff and 
public on ecosystem management, IRM, 
methods of communication and 
interaction, and relevant technical 
matters 
• Designation of appropriate temporal 
and spatial scales for resource 
management problems 
• Coordination of management actions 
among participating agencies 
• Comprehensive, enabling legislation 
that makes IRM a legal requirement, is 
written in clear language, and is 
cle defined 
• Creation of a work/ implementation 
team that has broad disciplinary 
representation, and is composed of 
both government and non-government, 
and non- t members 
• Built-in conflict resolution 
mechanisms such as negotiation and/or 
bargaining, or a consensual decision-
maki framework 
• Solid decision-making framework that 
is consistently and fairly applied 
• of legislative power to the 
ation team 
• Rapid, standardized 
monitoring/feedback system equipped 
with internal and external review 
ocedures 
• Legitimacy 
• Clear and consistent source of funding 
• Special implementation tools such as 
zoning and economic analysis 
• Clear articulation of IRM concept and 
product prior to the commencement of 
strat discussion 
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it seems fair to assume that, in large part, electric utility 
companies in North America have not yet begun to incorporate IRM into 
RoW planning and maintenance activities. 
In the literature, the policy initiative that most closely 
approximates the concept of IRM (as it has been defined and discussed 
throughout this chapter) in the electric utility industry is 
integrated vegetation management (IVM). It is essential to understand 
the nature of this initiative because it provides an important 
reference point in the task of building a new conceptual framework for 
T-RoW management. In particular, it helps us to understand the way in 
which electric utilities in North America currently conceptualize the 
challenge of resource management on T-RoWs. 
According to one of the two academic papers found to discuss IVM, 
the term "integrated vegetation management" has been in use for a 
couple of decades, but has only recently entered the regular 
vegetation management discourse of most electric utilities (Morrow 
1997). Morrow (1997) states that the concept of IVM is founded upon 
two other common RoW management strategies, namely, integrated pest 
management ( IPM) and integrated weed management ( IWM) . By way of 
definition, Morrow (1997) states that 
IVM combines manual activities, mechanical tools, and chemical 
applications with cultural and biological methods to develop a 
vegetation community that requires minimal maintenance and 
benefits wildlife and it's (sic) habitat (127). 
The primary objective of IVM is 
... to minimize vegetation-related power outages while lowering the 
cost of maintenance over time. IVM balances service, 
reliability, environmental compliance, and customer service while 
lowering the cost of maintenance over time (Morrow 1997:127). 
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Certain electric utility companies in northeastern United States have 
been practicing IVM for twenty years. One of these companies, the 
Niagara Mohawk Power Corporation (NMPC) in New York State, is profiled 
by Finch and Shupe ( 1997) in the only other academl.c paper found to 
discuss IVM. These authors define the concept of IVM a little 
differently than Morrow (1997) does. Their definition reads: 
IVM is that component of Integrated Pest Management (IPM) which 
balances the use of cultural, biological, mechanical and chemical 
procedures for controlling undesirable vegetation on RoWs (67). 
Finch and Shupe (1997) celebrate IVM management strategies as a major 
success for the NMPC, stating: 
In addition to effective vegetation 
has provided reduced regulatory 
acceptance, enhanced wildlife 
aesthetics, reduced worker exposure 
(67) . 
control, the IVM methodology 
conflicts, greater public 
habitat and right-of-way 
and significant cost savings 
A promotional pamphlet published by Commonwealth Edison (CornEd) (based 
in Chicago, Illinois) echoes the latter part of this statement. CornEd 
states that "central to IVM is reducing the need for mechanical tree 
cutting whi ch may increase risk of soil erosion and injury to workers" 
(CornEd 1997:13). It is also stressed that "by applying 
environmentally-friendly herbicides to target trees, (CornEd) IVM 
helps ... vegetation to flourish, providing excellent food and cover for 
an array of wildlife" (CornEd 1997:13). 
British Columbia Hydro is currently using an IVM management 
strategy on its transmission and distribution RoWs. In a 
comprehensive vegetation maintenance manual that was published in 
1997, IVM is defined as 
... a management system that takes into account specific resource 
management objectives and a knowledge of the associated 
environment and the population dynamics of the undesirable plant 
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species, then uses all suitable techniques and methods in as 
compatible a manner as possible to maintain undesirable species 
populations at levels below those causing economically or 
socially unacceptable levels of damage. 
This definition, which differs fairly substantially from those given 
by Morrow (1997) and Finch and Shupe (1997), suggests that although 
British Columbia Hydro recognizes the need for a more comprehensive 
RoW management strategy, it has not expanded its concept of resource 
management to incorporate public input and stakeholder participation. 
As such, the concept and practice of IRM could dramatically alter the 
nature of resource management on British Columbia Hydro's T-RoWs. 
There are several fundamental differences between the concepts of 
IVM and IRM, but before discussing them it is important to stress that 
IRM and IVM are not compared as equivalent methods to resource 
management. There is nothing in the literature to suggest that IVM 
should be considered as anything beyond a progressive approach to 
vegetation management. Rather, IRM and IVM are compared in order to 
help explain the current state of management on T-RoWs in North 
America, and to further highlight the potential contribution(s) of IRM 
in a conceptual management framework. 
The first notable difference between IRM and IVM is in their 
degree of comprehensiveness. Theoretically, IRM proposes to have all 
relevant information in view, to embrace all critical biological, 
chemical, physical, and human parts of an ecosystem, and to be 
interdisciplinary: not to divide a resource management problem, but to 
consider it as a whole (Born and Sonzogni 1995) . IVM espouses a 
lesser degree of comprehensiveness, as it does not embrace the human 
parts of an ecosystem and, essentially, divides the resource 
management problem (the RoW) from its context; the surrounding 
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landscape. In addition, IVM is not interdisciplinary in the sense 
that social science has not been used to supplement what is 
predominantly a natural science approach to management. 
The second notable difference between IRM and IVM is that IRM 
stresses the interconnectedness of all aspects of a resource 
management problem. It tries to identify as many of the 
interrelationships and linkages among as many of the various entities 
of the resource management problem as possible, in order that these 
linkages may be subsequently considered and addressed (Born and 
Sonzogni 1995). IVM, on the other hand, does not make reference to 
wide spectrum of human linkages to the RoW landscape. It also fails 
to address the many ways in which the RoW interacts within local, 
regional, and global ecosystems. IVM appears to consider the RoW in 
isolation of its surroundings, and independent of those who act upon 
it. 
IRM and IVM also differ in terms of strategy. IRM strives to 
make the problem-solving process manageable by carefully scaling the 
identified interconnections to reflect the most important 
relationships within a system before proceeding to act upon a natural 
resource management issue (Born and Sonzogni 1995). Both 
philosophically and in practice, IRM is spatially and temporally 
strategic. While IVM is strategic in that it seeks to identify the 
best solution among a variety of vegetation management options, it 
fails to be strategic in a long-term, "big picture" way. 
Consideration of the effects of IVM management decisions is largely 
site specific, and does not extend beyond the next vegetation 
maintenance cycle. 
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The final, and perhaps most important distinction that needs to 
be made between IRM and IVM relates to the decision-making structure 
of each. Interaction and coordination among decision-makers is the 
hallmark of IRM (Born and Sonzogni 1995) . Interaction may include 
information dissemination and feedback, consultation, negotiation, 
and/or bargaining among the various decision-making parties and 
stakeholders. Coordination is addressed in the actual mechanics of 
informed negotiation, bargaining, information exchange, and conflict 
resolution. IRM promotes shared decision-making; not just a multi-
disciplinary perspective, but an interdisciplinary effort (Born and 
Sonzogni 1995). IVM does not have a shared decision-making structure. 
Consultation with various provincial Ministries and/or members of the 
scientific community may occur, but decision-making power rests solely 
in the hands of the utility. Most notably, IVM does not provide any 
opportunity for public input in the process of designing and 
implementing management strategies. Best management practices are 
primarily left to the "experts" to decide. Figure 3-2 provides a 
summary of the significant differences between the concepts of IRM and 
the IVM. 
The land use management strategies currently in place on T-RoWs 
in North America are lacking the holism or comprehensiveness that is 
needed to address a variety of land-based resource values other than 
electricity. Integrated resource management provides an excellent 
opportunity for electric utilities to achieve a much greater degree of 
holism, and incorporate a much wider variety of interests into their 
management goals and objectives. 
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Figure 3-2 A comparison of integrated resource management (IRM) and 
integrated vegetation management (IVM) 
Comprehensiveness 
Interconnectedness 
Strategy 
Decision-making 
Structure 
• All relevant factors 
in view 
• Embraces all critical 
biological, chemical, 
physical, and human 
parts of an ecosystem 
(interdisciplinary) 
• Does not divide a 
resource management 
problem, but 
considers it as a 
whole 
• Seeks to identify as 
many of the 
interrelationships 
and linkages among 
the various entities 
of the resource 
management problem as 
possible, in order 
that they may be 
subsequently 
considered and 
addressed 
• Strives to make the 
problem solving 
process manageable by 
carefully scaling the 
identified 
interconnections to 
reflect the most 
important 
relationships within 
a system 
• Temporally and 
s tiall ic 
• Stresses interaction/ 
coordination among 
all stakeholders, 
including the public 
• Promotes shared 
decision-making 
• Not just a multi-
disciplinary 
perspective, but an 
interdisciplinary 
effort 
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• Does not embrace 
human parts of an 
ecosystem 
• Divides resource 
management problem 
from context 
• Is not 
interdisciplinary 
• Does not consider 
human linkages within 
the RoW landscape 
• Does not consider 
linkages between RoW 
management area and 
local, regional, 
and/or global 
ecosystems 
• Elements of strategy 
are site specific, 
and do not stretch 
beyond the next 
vegetation management 
cycle 
• Not strategic in a 
long-term, "big 
picture" way 
• No shared decision-
making 
• Management decisions 
reserved for natural 
science "experts" 
• No mechanism for 
public consultation 
in any stage of the 
decision-making 
process 
3.6 Toward a Conceptual Framework for Integrated Resource 
Management on Electric Transmission Rights-of-Way 
A conceptual \ framework is an organizational tool for critical 
thought process. It should provide a method by which to 
conceptualize, analyze, and then address the problem at hand. 
Ideally, a conceptual framework for integrated resource management on 
electric transmission rights-of-way will contain both theoretical and 
applied components. Combining theory with practice will help to 
ensure that resource managers can make a smooth and logical transition 
when translating management problems into effective solutions. 
In Fig . 3-3, the normative and empirical literature on integrated 
resource management is amalgamated to create the theoretical portion 
of a conceptual framework for IRM on T-RoWs. Using Born and 
Sonzogni' s ( 1995) conceptualization of IRM as a foundation, lessons 
from the applied literature are categorized in kind. These categories 
are designed to qualify the theoretical elements of the conceptual 
framework. 
The information contained in Fig. 3-3 is arranged in a continuum, 
from the macro (theoretical) elements to the micro (applied) elements 
of IRM. To this continuum will be added the results of interviews 
with local stakeholders in resource management, and the case study of 
T-RoWs in northern British Columbia. The final product will suggest a 
conceptual framework for IRM on electric T-RoWs that graduates 
successively from principles to application, and from application back 
to principles. 
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Chapter 4 is a case study of wildlife habitat management on 
British Columbia Hydro's northern T-RoWs. While IRM provides a 
theoretical backdrop, the practical aspects of a conceptual framework 
for resource management on electric T.:..RoWs must also be considered. 
The documentation and analysis of British Columbia Hydro's current 
wildlife habitat management strategies is intended to provide insight 
into the practical aspects of IRM on T-RoWs. 
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Chapter 4 
Wi~~i£e Habitat Management on Transmission Rights-o£-
Way in Northern British Co~umbia: A Case Study 
4.1 Introduction 
In the case of electric T-RoWs, one opportunity to approach IRM 
principles in practice may be through wildlife habitat management 
(WHM). In order to investigate whether WHM could be used to actualize 
the principles of IRM in T-RoW management, a case study in northern 
British Columbia is conducted. Specifically, the purpose of the case 
study is to document WHM as it is performed on British Columbia 
Hydro's northern T-RoWs in order that this approach may be evaluated 
from the perspective of addressing multiple land-based resource values 
in northern British Columbia. This approach to RoW management will 
also be examined from a theoretical perspective, with respect to 
fulfilling IRM principles in practice. 
In particular, the case study is intended to describe {i) factors 
underlying the emergence of WHM strategies on northern T-RoWs; (ii) 
the nature of WHM strategies used on northern T-RoWs; and {iii) the 
purpose of incorporating WHM into "traditional" vegetation maintenance 
prescriptions from the perspective of British Columbia Hydro 
personnel. These three themes are used to explore the "who, what, 
when, where, why and how" of WHM as it occurs on northern T-RoWs. 
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4.2 Methods 
Qualitative research differs from quantitative research in 
several significant ways. First, qualitative research is conducted 
from a vantage-point that is different from the means-ends or cause-
effect relationships that generally characterize quantitative studies. 
Second, qualitative research relies on elements of reality (ontology), 
knowledge (epistemology), and value (axiology) to describe, rather 
than predict, various uncertainties (Rothe 1993). Third, the role of 
the researcher in a qualitative inquiry is personal rather than 
impersonal, interpretive rather than stationary (Stake 1995). Fourth, 
qualitative research is designed to uncover questions and answers that 
create verifiable descriptions of social phenomena (Rothe 1993). As a 
predominantly qualitative method of inquiry, case study research 
embodies these traits. 
Case study research is defined by Yin (1994: 13) as 
... an empirical inquiry that investigates a contemporary phenomenon 
within its real-life context, especially where the boundaries 
between the phenomenon and the context are not clearly evident. 
The case study inquiry has many more variables of interest rather 
than data points and as a result (a) relies on multiple sources 
of evidence, with data needing to converge in a triangular 
fashion, and (b) benefits from the development of theoretical 
propositions to guide data collection and analysis. 
Case studies are used primarily when (i) the researcher has access to 
but not control over the subject of study (i.e. relevant behaviours 
cannot be manipulated) (Yin 1994); ( ii) "how" or "why" questions are 
being posed ((Yin 1994); and (iii) the researcher is seeking a general 
understanding and feels that he or she may gain insight into a 
question by studying a particular case (Stake 1995) . Yin's 
e xplanation of case study research definitively describes the present 
research effort. 
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There are a number of accepted methods of inquiry regularly used 
in case study research: (i) document review; (ii) direct observation; 
(iii) participant observation; 
Document review may involve 
and 
the 
(iv) interviews (Yin 1994) . 
examination of any relevant 
literature, including internal reports and/or archival records. As a 
secondary source of research evidence, document review is intended to 
complement primary data sources such as observations and interviews. 
Direct observation is performed by the researcher during visits 
to the case study site ( s) . Observation can consist of formal or 
casual data collection activities, but an observational protocol is 
usually developed (Yin 1994). For example, the researcher may wish to 
record observations on a site data sheet (Stake 1995), keep a personal 
diary or log (Stake 1995), and/or photograph details important in the 
case study investigation (Yin 1994). 
Participant observation (also called "field research" (Babbie 
1998) differs from direct observation in that the researcher is not 
just a passive observer (Yin 1994). In participant observation, the 
researcher actually takes part in the events being studied (e.g. 
serving as a staff member in an organizational setting) (Yin 1994). 
By nature, participant observation may provide the researcher with: 
( i) access to events that are otherwise inaccessible to scientific 
investigation; (ii) the ability to perceive reality from the viewpoint 
of someone "inside" the case study rather than external to it; and 
(iii) the opportunity to manipulate minor events (e.g. calling a 
meeting) (Yin 1994). 
Interviews are also a common feature of case study research, 
particularly informal interviews. When an interviewee provides on-
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going, in-depth information, they may be thought of as an informant 
rather than a respondent. Key informants in a case study are often 
critical to its success as they provide valuable insight and 
corroboratory evidence (Yin 1994). However, according to Yin (1994), 
researchers should refrain from relying too heavily upon key 
informants because of the interpersonal influence that tends to occur. 
For example, too many conversations with the same person may cause the 
researcher to adopt an informant's biases. 
The data collection effort in case study research should consist 
of three substantive elements. First, multiple sources of evidence 
are required (Yin 1994). These sources may investigate discrete 
aspects of the same phenomenon but should converge on the same set of 
facts or findings. Second, a case study database that is separate 
from the case study report is required to provide a formal and 
comprehensive storehouse of information that allows subsequent 
researchers the opportunity to perform an objective post-hoc analysis 
(Yin 1994). Finally, a chain of evidence should be established (Yin 
1994). Explicit links between questions asked, data collected, and 
conclusions drawn lend credibility to the case study analysis. As it 
is a procedural check and not data in itself, a chain of evidence for 
the case study of wildlife habitat management on T-RoWs appears in 
Appendix A rather than in the body of Chapter 4. 
The case study of WHM on British Columbia Hydro's northern T-RoWs 
was begun in January 1997 and completed in May 1998. After an initial 
document analysis, the first site visit was made on May 20th, 1997. 
Access to habitat management sites was gained by truck, helicopter, 
snowmobile, all-terrain vehicle, "snow-cat," and on foot, depending on 
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the weather, the size and location of the site, and the confounding 
features of the local topography. Each site visit was made in the 
company of one or more of British Columbia Hydro's northern vegetation 
maintenance personnel. 
Observations made at each site were manually recorded onto field 
data sheets (see Appendix B), and subsequently transferred to computer 
files. Data recorded at each of the 34 management sites include: 
ambient weather, party members, mode of transportation, wildlife 
species targeted for management, wildlife habitat management 
maintenance objectives, most recently completed vegetation 
prescription, and other general observations. Photographs were taken 
to supplement written data. Personal communication with maintenance 
personnel was recalled at the end of each day and entered into a 
logbook, which was kept up to date throughout the entirety of the case 
study. After approximately 30 days (or 240 hours) of direct and 
participant observation (the author was employed as a consultant at BC 
Hydro from 01/97 to 05/98), the final site visit was made on February 
26th, 1998. 
One formal survey questionnaire, designed to gather opinions 
regarding the emergence of WHM initiatives on northern T-RoWs, was 
administered during the course of the case study. Two versions of the 
questionnaire were developed for Northern Region personnel: one to 
solicit information from transmission vegetation maintenance 
technicians and the other to query senior management personnel. The 
original survey questionnaire is reproduced in Appendix c. General 
questions common to both versions of the questionnaire were verbally 
administered to nine employees at a one-time round-table discussion on 
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Nov. 19, 1997. Participants in the round table discussion were self-
selected in that all of the RoW management employees in attendance at 
British Columbia Hydro's 1997 annual Northern Region vegetation 
maintenance meeting were invited to attend the discussion. Full 
questionnaires were administered to six employees (some of whom 
subsequently attended the round-table discussion) as a file attached 
to an internal e-mail message. Respondents were presented with the 
option to refuse participation and were given one week to return their 
answers. All respondents to the survey questionnaire were made aware 
that their responses would be used to inform this research. 
There are limitations inherent in qualitative research. Often, 
it has been criticized for (i) lack of objectivity; (ii) generating 
more questions than answers; (iii) taking substantial ethical risks; 
( i v) slow and tedious scientific contribution; (v) being costly in 
terms of time and money; and (vi) making conclusions that are esoteric 
(Stake 1995). Some of the more significant methodological limitations 
in this case study include a heavy reliance upon key informants to 
provide certain portions of the data set, an informal analytical 
approach to the survey questionnaire and round-table discussion, and 
the amount of time that was allowed to pass between data collection 
and data interpretation (approximately one month) . In addition, 
personal and professional bias on behalf of all participants, 
including the principle researcher, undoubtedly affected the results 
of the qualitative methods applied. 
Case study research has its own set of potential limitations. 
Common concerns with this method of qualitative inquiry include ( i) 
lack of rigor; (ii) allowance of equivocal evidence or biased views to 
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influence the direction of findings/conclusions; and {iii) little 
basis for scientific generalization {Yin 1994). Another criticism of 
case study research is that it often results in documents that are too 
long to be useful {Yin 1994). In order to minimize the influence of 
these potential complications in case study research, a number of 
steps may be taken. 
The concept of "triangulationu--using various points of 
observation to assign meaning to data thereby reducing much of the 
uncertainty in making qualitative conclusions--is a common strategy 
{Stake 1995; Patton 1987). In order to achieve triangulation, it is 
necessary to 
... tell quite a bit about the case that almost anyone, who had the 
opportunity to observe it, would have noticed and recorded much 
as we did. We even (report) information that the reader is 
likely to know in order to assure the reader that we can see 
straight and think straight-or deliberately to indicate what sort 
of slant on things can be expected from us. That gives the 
reader their chance to triangulate (Stake 1995:110). 
There are three instances in which triangulation is particularly 
critical: when a dubious or contestable description is recorded, when 
the data are critical to an assertion, and when key interpretations 
are made {Stake 1995). 
There are four types of triangulation: (i) data source 
triangulation (investigating that what we are reporting carries the 
same meaning when observed under different circumstances); { ii) 
investigator triangulation {enlisting other researchers to give their 
interpretation of the observed phenomenon); {iii) theory triangulation 
(comparing the data of various investigators provides some theory 
triangulation); and (iv) methodological triangulation (using multiple 
sources of evidence to investigate the same phenomenon) . This case 
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study relies primarily upon data source triangulation (observing 34 
individual sites within the case study area) and methodological 
triangulation (combining methods of document analysis, direct and 
participant observation, and interviewing). Because all research was 
conducted solely by the author, investigator triangulation and theory 
triangulation are not used in this case study investigation. 
In addition to triangulation, there are four tests (Yin 1994) 
common to the social sciences that can help to ensure that a research 
product is valid and reliable. First, construct validity establishes 
that the correct operational measures for the concept are being 
studied. Second, internal validity (which is used in exploratory or 
causal studies only) may be achieved by identifying causal 
relationships, whereby certain conditions are shown to lead to other 
conditions. Third, external validity establishes whether or not a 
study's findings may be generalized beyond the immediate case study. 
Finally, tests of reliability should demonstrate that the operations 
of a study (such as data collection procedures) could be repeated with 
similar results. 
The present case study approaches construct validity by 
consulting multiple sources of evidence, establishing a chain of 
evidence, and having key informants review the draft of the case study 
report. Internal validity is not addressed in this case study, as it 
is a descriptive rather than an exploratory or causal study. External 
validity is also not addressed in this case study, as it is an 
embedded single-case design rather than a multiple-case design, i.e. 
the results of this case study may not be directly generalized to 
other case studies. Reliability in this case study is approached 
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through the development of consistent case study protocol, especially 
with respect to data collection procedures, and through the 
development of a case study data base. 
4.3 Description of Case Study Area 
The case study is set in the northern interior of British 
Columbia, Canada, just north of the City of Prince George (pop. 
85,000) (see Fig. 4-1). This area of the province, which provides the 
macro-level setting for the case study, falls within British Columbia 
Hydro's Transmission & Distribution (T&D) Northern Region (see Fig. 4-
2). The T&D Northern Region encompasses a wide variety of natural and 
cultural resources within its operating boundaries, and is home to 
several of British Columbia Hydro's largest and most significant T-
RoWs. 
Geographically, the boundaries of the case study area are set to 
encompass the majority of WHM activity currently taking place on T-
RoWs in British Columbia Hydro's T&D Northern Region. The case study 
area includes all of British Columbia Hydro's in-service transmission 
lines north of the Parsnip River crossing, which occurs approximately 
140km north of Prince George (see Fig. 4-3). Within the case study 
area, 34 individual sites were identified as key locations for 
observation and data collection. Together, these sites are believed 
to represent the spectrum of WHM strategies currently being practiced 
on British Columbia Hydro's northern T-RoWs. 
The case study area is topographically diverse, ranging from the 
peaks of the Rocky Mountains in the Pine Pass to the flats of the 
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Figure 4-1 The case study is set in north-central British Columbia 
NBC News & Rand McNally 1993) 
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Peace River Valley. With respect to the biogeoclimatic land 
classification system developed for British Columbia, the case study 
area is predominantly characterized by the Boreal White and Black 
Spruce (BWBS) zone (Undifferentiated Boreal White and Black Spruce 
(BWBS) sub-zone) and the Sub-BQreal Spruce (SBS) zone (Williston Lake 
Wet Cool Central Sub-Boreal Spruce (SBSj2) sub-zone) (McLeod and 
Meidinger 1985) . Nearly all of the 34 sites selected for study have 
rocky or sandy soil, and support a variety of deciduous and coniferous 
trees. Willow, northern black cottonwood, poplar, birch, alder, pine, 
and spruce are the most common tree species in this region. Many 
types of water bodies are situated within the case study area, ranging 
from small ponds and intermittent creeks to large rivers such as the 
Peace and the Missinchinka. 
Virtually all of the sites selected in the case study area are 
situated on provincial Crown land. The provincial government 
currently owns greater than 90% of the land base in British Columbia, 
with the majority of private land ownership occurring in the lower 
mainland area. The few sites that are subject to private property 
rights in the case study area most commonly feature agriculture 
(cattle grazing or farming) as a secondary land use on T-RoWs. 
The case study area is sparsely populated. The town of Chetwynd 
is the largest community in the case study area, with a population of 
3271 people (Tourism BC 1999). Other communities that fall within the 
case study's boundary include Hudson's Hope, the McLeod Lake Native 
Reserve, and the Moberly Lake Native Reserve. The Powder King 
Mountain Ski Resort, which maintains 60 "on-hill" beds from December 
to April each season (Tourism BC 1998), is also situated within the 
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case study area. Most of Powder King's ski runs intersect one of 
British Columbia Hydro's major T-RoWs. 
As a final descriptive note, Highway 97 North is the major 
transportation route that connects Prince George to the communities of 
northern British Columbia and beyond. Highway 97 is a two-lane, 
north/south provincial highway that approximately parallels the route 
of the largest T-RoW in the - case study area. The presence of Highway 
97 North (and various other transportation corridors) in relation to 
powerline corridors can be a significant factor in the determination 
of many wildlife habitat/vegetation management strategies for British 
Columbia Hydro, especially where the RoW and the roadway intersect. 
4.3.1 Resource Management Context 
When considering the applicability of IRM principles to a 
problem-solving 
context is key. 
strategy, understanding the resource management 
Since the case study was performed in 1997 and early 
1998, British Columbia Hydro has undergone a signif icant re-
structuring with respect to both its human resource pool and its 
corporate management strategy. While the redefinition or elimination 
of certain positions within the company may affect the management of 
T-RoWs, it is the new management structure at British Columbia Hydro 
that potentially bears a direct and meaningful impact on t he results 
of this research. 
In 1997, when the case study was begun, British Columbia Hydro 
was structurally organized in a hierarchical or "top-down" manner, and 
business was administered according to geographic region. A Board of 
Directors communicated policy decisions to the CEO, who was then 
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responsible for issuing directives to various vice-presidents (VP). 
The VP of Transmission & Distribution divided operations into 5 
different regions, one of which was the Northern Region. 
periphery" management structure placed environmental 
This "core-
initiatives 
alongside regular business process, treating them as an "add-on" or 
end product rather than a component of daily operations. In addition, 
it emphasized the communicative distance between field operations and 
primary decision-makers. 
Presently, the company is being restructured to accommodate a new 
approach to management and decision-making, one that relies on 
"scorecards" to provide a tangible link between policy and delivery. 
British Columbia Hydro is now a "process" based organization that is 
no longer divided into geographical administrative units. Rather, it 
is centralized and streamlined to accomplish company-wide goals. The 
result is that T&D middle managers are now responsible for 
incorporating environmental considerations into their everyday 
resource management plans. Environmental initiatives will factor into 
the "scorecard" system of reporting, and will be tied more closely to 
overall corporate goals and objectives. 
instead of "product." 
Environment is now "process" 
As process based management will characterize resource management 
on British Columbia Hydro's T-RoWs in the years to come (Child pers. 
comm. 1999), the opportunities and limitations associated with this 
style of management deserve consideration. Most significantly, the 
introduction of a process based management system may mean that an 
ecological (rather than a purely economical) approach to RoW 
management is a good possibility in the short-term evolution of 
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vegetation maintenance programs. If the deli very of environmental 
initiatives falls into the regular stream of business process, a 
meaningful and feasible long-term strategy will be required. An 
approach to RoW management that is based upon the principles of IRM 
may be able to meet this requirement. 
4.4 Case Study Resu~ts 
The case study results are presented in a "theory-building" 
format, which means that each new section is designed to unravel a new 
part of the theoretical argument being made (Yin 1994). Instead of 
adhering to the traditional linear-analytic style, the case study 
report is organized to produce a compelling statement with respect to 
the purpose of this investigation. However, an exemplary case study 
should consider alternative perspectives (Yin 1994). As such, major 
inferences drawn in the case study report are reconsidered in the 
analysis at the close of this chapter. 
4 0 4.1 The Emergence of Wildlife Habitat Management on Northern 
Transmission Rights-of-Way 
Prior to 1989, which is the year that WHM began to be 
systematically (though not formally) adopted in the Northern Region, 
little attention was devoted by British Columbia Hydro to addressing 
multiple land-based resource values on T-RoWs (Leake pers. com. 1998). 
In general, the goal of RoW management was to level the ground 
sufficiently so that mowers could control the brush. Vegetation 
maintenance programs were focused upon creating and maintaining a 
grass community on the RoW. Wildlife may have benefited, but only 
incidentally (Leake pers. com. 1998). 
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Beginning in 1989, various aspects of the traditional vegetation 
maintenance programs in the case study area began to change. One 
employee in particular began to search out new ways to accomplish old 
tasks. Recognizing wildlife 
important natural resource 
as 
in 
a primary user of the RoW and as an 
itself, Ian Stacey began to exploit 
opportunities for habitat enhancement in his transmission maintenance 
area (Stacey pers. com. 1997; Graham pers. comm. 1997; Rasmussen pers. 
comm. 1997) . 
Ian Stacey has been employed by British Columbia Hydro for the 
past 20 years and has been a T-RoW technician in northern British 
Columbia since 1989. At an early age, Stacey began to hunt, fish, and 
gain familiarity with the local landscape. As outdoor activities 
became a way of life, he became adept at recognizing signs of wildlife 
and preferred habitat features. Perhaps more importantly, these 
activities helped to personalize the northern landscape for Stacey. 
Survey respondents and round-table participants agree that Stacey' s 
personal relationship to the land ultimately inspired him to consider 
resource values other than electricity in his vegetation maintenance 
activities. 
Several years after Ian Stacey began to incorporate wildlife 
habitat management into his vegetation maintenance program, Grant 
Rasmussen began a similar approach in the transmission maintenance 
area immediately to the south. Rasmussen experienced an up-bringing 
similar to Stacey's in that he also gained knowledge of wildlife and 
wildlife habitat through outdoor activities such as hunting, fishing, 
and hiking. Though they each began to experiment separately, Stacey 
and Rasmussen soon recognized commonalties in their approach to 
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maintaining T-RoWs . An exchange and sharing of ideas, particularly 
with respect to WHM, was the result. 
Over the past 10 years, Stacey and Rasmussen have adopted an 
informal commitment to greatly reduce non-selective maintenance 
strategies in favour of techniques that encourage the presence of 
wildlife on T-RoWs. To date, this shift in focus has brought positive 
results. In many instances, vegetation management objectives on 
northern T-RoWs have been achieved in a more environmentally friendly 
and cost-efficient manner (Stacey pers. com. 1997; Rasmussen pers. 
com. 1997) . In addition, personal satisfaction in job performance for 
the two employees has been enhanced. 
When asked during the round-table discussion to state the primary 
reason that WHM was introduced on T-RoWs, many Northern Region 
vegetation maintenance personnel immediately credited the personal 
initiative of Ian Stacey and Grant Rasmussen. Upper-level managers 
seem to agree. In a written interview response, Dave Read, who is the 
Public Relations Manager for the Northern Region mused 
You know its (sic) probably as simple as that a couple of 
individuals (like Ian Stacey) said to themselves, "This is a good 
idea" and then built a case ... to implement their programs. 
Phil Graham, then Regional Vegetation Maintenance Manager, responded 
to the written questionnaire by stating that 
One reason may be pure luck-we have some very progressive 
thinkers up here. The natural abundance of wildlife and a 
genuine interest in that wildlife must play a role as well. 
Ken Child, Regional Environmental Coordinator, adds 
.. . there are individuals that being hunters and fishermen see the 
obvious linkage between (maintenance) practices and wildlife 
resources (pers. comm. 1997). 
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Each manager, either directly or indirectly, indicates that Stacey and 
Rasmussen have played a primary role in the emergence of WHM 
initiatives on northern T-RoWs. 
While key informants agree that the interest of individuals has 
been critical in facilitating the emergence of WHM on British Columbia 
Hydro's northern T-RoWs, participant observation suggests that other 
conditions have may played a role as well. In particular, it appears 
that the core-periphery structure of the corporation and its changing 
perception of the landscape due to environmental controversy may have 
also been important. 
Formal and informal interviews with senior managers and other 
vegetation maintenance personnel at British Columbia Hydro suggest 
that the emergence of WHM on northern T-RoWs may be partially due to 
the company's physical layout. Field trips from headquarters in 
Vancouver to Northern Region RoWs are relatively infrequent due to the 
inconvenience of travel. This "independence" from head office has to 
some degree provided Northern vegetation maintenance staff with the 
freedom necessary to experiment with innovative ways to meet policy 
objectives. Phil Graham (1997), espouses this idea in the following 
written statement: 
I think that distance has probably helped in the development of 
independently derived wildlife management strategies. Distance 
provides a buffer from the source of policy, and most deviations 
(successful like this one, but also unsuccessful ones) from 
standard practices and procedures seem to be developed away from 
head office. This may relate to a time when policies were all 
driven from the top down, and were sometimes hard to implement in 
the field. 
In contrast to this statement, however, other interviewees responded 
that the communicative distance inherent in British Columbia Hydro's 
hierarchical management structure did not contribute significantly to 
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the degree of freedom experienced by northern maintenance personnel. 
This difference of opinion indicates that British Columbia Hydro's 
physical core-periphery structure is a not a primary, but perhaps a 
secondary, reason for the emergence of WHM on T-RoWs. 
In addition to the interest of select employees and the core-
periphery structure of the corporation, British Columbia Hydro's 
evolving view of the landscape appears to have allowed innovative RoW 
management strategies room to proliferate. The vast physical plant 
built in northern British Columbia since the 1960s is evidence that, 
historically, British Columbia Hydro has viewed the provincial 
landscape primarily as human habitat, system, and wealth. 
When a landscape is viewed as human habitat, the earth becomes a 
place to conquer and tame (Meinig 1979). The primary objective of the 
beholder is to rework, rearrange and re-train nature's bounty into 
more desirable resource products. As a system, the landscape is 
perceived to be a dynamic equilibrium of interacting processes (Meinig 
197 9) . The beholder seeks to understand and tap into this system in 
order to channel its power elsewhere. When viewed as wealth (an 
interpretation that is likely common among resource extractive 
companies), monetary value is attached to a landscape and its 
resources. 
In order to sustain this interpretation of the provincial 
landscape, British Columbia Hydro has had to ignore certain ironies of 
operation. ~Irony in a landscape" is defined by Smith (1993) as that 
which it is tactful to ignore. Goffman (1959:232) explains this 
phenomenon as the willingness of an audience to ~sustain the quite 
false impression that they have not absorbed the meaning of what has 
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happened." Hydroelectric dams and transmission line corridors 
represent an irony in the natural landscape because they are intrusive 
to the natural landscape---a reality that British Columbia Hydro has 
only recently been asked to come to terms with. 
In the 1980s and early 1990s, as world conscience began to 
comprehend the limits of natural resource supplies, public demand for 
environmental accountability grew in Canada at local, provincial and 
national levels. For British Columbia Hydro, environmental 
controversy (usually involving fisheries issues) began to crop up on a 
regular basis (see Rose 1985; Bohn 1993; Pynn 1996; Collins 1996). In 
response to the proliferation of intense public scrutiny, British 
Columbia Hydro allocated six million dollars to a new environmental 
budget, and undertook a major philosophical shift in order to clean up 
its environmental act (Hume 1993). 
In response to the survey questionnaire, Northern maintenance 
personnel unanimously agreed that as a corporation, British Columbia 
Hydro has undergone a significant change in its perception of and 
relationship to the natural environment in the recent past. 
Respondents also unanimously agreed that upper management is now more 
willing than ever to consider the value of innovative environmental 
initiatives. Environmental strategies are now a key component of 
company operations because they make good business sense. 
Still other reasons may help to explain the emergence of WHM on 
T-RoWs in the Northern Region. Ideas put forth in the round-table 
discussion with Northern Region employees include: ( i) the 
availability of wildlife groups for partnership; (ii) increased 
cooperation among staff fostered by the Northern Region environmental 
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coordinator; (iii) availability of funds; (iv) less urban development 
in the Northern Region; (v) stakeholders have "bought in" to the 
concept; (vi) consensus with aboriginal groups that wildlife 
management is important; (vii) the abundance of wildlife on or near 
northern T-RoWs; and (viii) a general thrust in the Northern Region 
toward environmental stewardship. 
In summary, the emergence of WHM on British Columbia Hydro's 
Northern Region T-RoWs may be primarily attributed to the personal 
interest and local knowledge of two RoW maintenance technicians, Ian 
Stacey and Grant Rasmussen. Secondarily, it may be attributed to (i) 
the core-periphery layout of the provincial power grid which has 
distanced Northern Region personnel from headquarters and allowed 
greater freedom in expression of policy; and (ii) a fundamental shift 
in the way British Columbia Hydro management perceives and addresses 
issues of an environmental nature. 
4.4.2 The Nature of Wildlife Habitat Management on Northern 
Transmission Rights-of-Way 
Thirty-four (34) wildlife habitat management sites within the 
case study area were identified as key locations for data collection. 
Each of these sites was initiated by British Columbia Hydro personnel 
due to the presence of wildlife on or near the RoW in that area. The 
animal species intended to benefit from the WHM activity on these 
sites include a variety of bears, ungulates, small fur-bearers, 
rabbits, rodents, and birds. Stacey and Rasmussen identified these 
particular species based upon years of observing their presence on the 
RoW. Figure 4-4 lists wildlife species presently considered in 
habitat enhancement initiatives on northern T-RoWs. 
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Figure 4-4 Wildlife species considered in habitat enhancement initiatives 
Ungulates Small Fur-Bearers Canida Birds 
• Moose • Marten • Coyotes • Blue grouse 
• Elk • Muskrat • Red fox • Osprey 
• Mule deer • Mink • Gray fox • Ptarmigan 
• White-tailed • River otter • Songbirds 
deer • Short-tailed Rabbits • Ruffed grouse 
• Caribou weasel • Cottontail • Migratory ducks 
• Wolverine • Snowshoe hare • Migratory geese 
Bears • Fisher Other local • 
• Black Beaver Rodents birds • 
• Grizzly • Field mice 
As animals require food, water, cover, and space in order to 
survive and reproduce, habitat enhancement strategies on the selected 
sites are aimed at improving the quality and/or quantity of these 
elements. By altering traditional maintenance activities, Stacey and 
Rasmussen are attempting to provide supplemental sources of food and 
cover on the RoW for wildlife and, in so doing, minimize impacts to 
local ecosystems. 
According to preferences for food and shelter, each animal 
species tends to occupy a distinct type of habitat. For example, 
moose divide their time between meadows and bogs in the summer (Blood 
1976) and deciduous stands with edge habitat in the winter (BC 
Ministry of Environment c.1987; Child pers. comm. 1999). Coyotes tend 
to frequent open fields abundant in small prey (Anderson 1991), while 
cottontail rabbits favour "living brush piles" (National Audubon 
Society 1974), and so on. The preferred habitat features of the 
wildlife species considered in WHM on northern T-RoWs are featured in 
Appendix D. 
Knowledge of preferred habitat features, in addition to the 
habitat features required for survival, is key in constructing a 
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useful habitat enhancement plan on any RoW. Stacey and Rasmussen draw 
upon extensive personal knowledge of these details and consult with 
biologists and ecologists in order to design vegetation maintenance 
techniques that benefit local wildlife. 
The majority of these wildlife habitat enhancement sites (Fig. 4-
5) share a similar history of vegetation maintenance activities. 
After the decision is made to enhance wildlife habitat at a particular 
location, sites are generally first mowed, either selectively or non-
selectively (depending on the size of the trees occupying the RoW), 
and subsequently treated with selective herbicides and herbicide 
applications. Maintenance prescriptions are then fine-tuned on a 
regular basis in order to address the changing needs of local 
wildlife. Appendix E provides a detailed profile and map of each 
wildlife habitat enhancement site. 
4. 4. 3 Wildlife Habitat Management Techniques 
There are a number of specific techniques that, through trial and 
error, have become standard procedure for habitat enhancement on many 
sites in the case study area. Habitat enhancement techniques 
currently in use in the Northern Region include (i) selective 
herbicide application; (ii) selective mowing; (iii) non-selective 
mowing; (iv) high-table mowing; (v) selective hand cutting; (vi) 
seeding; (vii) windrows; (viii) woodpiles; (ix) preserving wildlife 
trees; (x) nest management; (xi) cattle grazing and farming; and (xii) 
no treatment. While timing/seasonal considerations are not a method 
of habitat enhancement, per se, they are important in maximizing the 
potential benefits of each applied WHM strategy, and therefore, they 
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Figure 4-5 Wildlife habitat management site locations 
* These sites are located within Grant Rasmussen's maintenance area. All others are located 
within Ian Stacey's maintenance area. 
are also discussed. Following is a description of the wildlife 
habitat enhancement techniques currently observed to be present on T-
RoWs in the case study area. The pros, cons, and seasonal 
considerations of each habitat enhancement technique are summarized in 
Fig. 4-6. Photographs illustrating various aspects of the wildlife 
habitat enhancement techniques used in northern British Columbia are 
found in Appendix F. 
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Selective Herbicide Application 
Herbicide is applied to undesirable woody vegetation using a 
basal thinline, basal streamline, or backpack foliar method. 
(Herbicide may also be applied to the freshly cut stump of larger tree 
species. This procedure is referred to as "cut and treat" and is 
explained in the forthcoming section on selective hand cutting.) 
Selective herbicide applications translocate into the root system to 
kill target tree species, but leave them standing until they fall 
naturally. These three methods of application are highly precise, and 
are designed to disturb only targeted tree species. As such, they 
allow more food and cover to remain on the RoW throughout the year and 
help to cultivate useful wildlife habitat. They are also appropriate 
for use in highly sensitive environmental areas such as marshes, bogs, 
and stream crossings. 
Selective herbicide applications provide RoW maintenance 
technicians with the flexibility required to cater to the needs of 
individual wildlife species and, as such, create dedicated habitat 
areas on the RoW. Selective herbicide applications represent an 
innovative departure from the traditional practices of blanket-
spraying or mowing all vegetation. This technique is intended to 
benefit ungulates, bears, small fur-bearers, birds, rodents, and 
canids. (Note: both the herbicide and the method of application may 
be selective in nature. A selective herbicide combined with a 
selective method of application is generally most desirable.) 
Selective Mowing 
Selective mowing is performed by wheel- or track-mounted heavy-
duty mowers equipped with a cutter blade. Most often, this method is 
107 
used when target tree species are too large or too dense to be treated 
with herbicides alone. Mowing becomes "selective" when it is used in 
time and/or space intervals, allowing a substantial amount of 
vegetation on the RoW to remain intact. Traditionally, mowing was 
performed with little regard to its effect on wildlife and wildlife 
habitat. 
Selective mowing helps to create a mosaic of vegetative cover 
types for wildlife and prevents large sections of RoW from standing 
bare for long periods (which is especially important to browsing 
ungulates in winter) . Selective mowing also helps to ensure that 
protective "travel corridors" remain at intervals on the RoW to aid 
animals in crossing the RoW. In addition, by rounding or feathering 
the edges of mowed areas maintenance crews help to blend RoW 
vegetation with forest stands, thereby creating valuable edge habitat. 
Selective mowing is of benefit to ungulates, small fur-bearers, and 
rodents. 
Non-Selective Mowing 
Non-selective mowing is generally restricted to areas of the RoW 
that have not been treated since initial construction activities took 
place. In cases where target tree species have large trunks, are 
numerous, and are closely interspersed, vegetation on the RoW must be 
completely mowed. This act, which used to be the industry norm, is 
now specifically used to rejuvenate early successional species on T-
RoWs in northern British Columbia. 
Following non-selective mowing, a selective vegetation 
maintenance program is prescribed to treat re-growth. Non-selective 
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mowing can quickly and dramatically increase the volume of food plants 
available to local wildlife by opening the RoW floor to sunlight. 
However, this method may also promote aggressive, second generation 
tree species such as aspen and birch. Non-selective mowing is often 
essential in preparing a site for future habitat enhancement 
initiatives but is generally undesirable after a low-growing 
vegetative community has been established on the RoW. Non-selective 
mowing is intended to benefit ungulates, bears, and small fur-bearers. 
High-Table Mowing 
This technique is performed using an excavator mower or a 
chainsaw and is done by cutting the trunks of selected conifers or 
willows that have exceeded clearance standards at approximately waist 
height. As most of the tree's lower branches remain intact, the tree 
stands a good chance of surviving this treatment. High-cut conifers 
continue to grow horizontally and become quite bushy as multiple 
leaders compete to direct growth vertically. 
As rainwater collects in the conifer's exposed cut, wood decay 
fungi develop and cause the cut surface to rot. As the new leader and 
the old branches grow larger and heavier, their combined weight may 
strain the rotting area and eventually re-break the top of the tree, 
negating the need for further trimming or cutting. Conifers that die 
after high-table mowing are equally as beneficial to wildlife as those 
that do not survive. A dead, waist-high conifer still offers cover to 
wildlife and does not interfere with the growth of other vegetation. 
In addition, dead or fallen conifers are eventually invaded by ants, 
which are a favourite snack for bears. 
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High-cut willows provide an excellent source of browse for moose 
because they are cut to a height that is readily accessible to 
ungulates in spring, summer and fall. Most importantly, high-cut 
willows remain accessible in winter, as the top shoots usually stand 
out above the snow pack. The more heavily a willow stand is browsed, 
the more shoots it will produce which retards vertical growth and 
reduces the need for continuous maintenance. High-table mowing is a 
recently developed maintenance technique intended to benefit 
ungulates, bears, small fur-bearers, rodents, birds, insects, and 
canids. 
Selective Hand-Cutting 
Selective cutting is performed with a chainsaw, brush saw or 
other hand-held equipment, and is one of the most selective methods of 
removing undesirable tree species. Often used to treat target species 
in riparian zones and other environmentally sensitive areas, selective 
cutting may be followed by a small herbicide application to the tree's 
cut surface to prevent re-sprout. When herbicide is applied following 
a fresh cut, the procedure is referred to as "cut and treat." 
Selective cutting and "cut and treat" both leave the ground unbroken, 
use a minimal amount of herbicide (or no herbicide at all), 
effectively open the RoW floor to sunlight, and help to further 
develop a mosaic of vegetative cover types on the RoW. Methods of 
selective hand cutting and "cut and treat" have long been used to 
maintain RoW vegetation and are now commonly incorporated in the 
Northern Region. These methods are intended to benefit bears, 
ungulates, small fur-bearers, rodents, and birds. 
110 
Seeding 
Seeding the RoW is accomplished using one of two methods. Where 
access is possible, a seed distributor is attached to an all-terrain 
vehicle. In more sensitive areas, a "belly-grinder" (seed drum 
operated by a hand crank) strapped to a maintenance worker may be 
preferred. Either method may be used to spread a seed mix directly 
onto exposed soil after it has been disturbed during road maintenance, 
by heavy machinery, or by other means . Seeding the RoW as soon as 
possible after the initial disturbance helps to stabilize the ground 
and return the area to a more natural and habitable state. 
In the Northern Region, standard seed mixes are being altered to 
include more clover for bears, and more crested wheat grass for birds 
and rodents. Virtually any seed mix may be applied to the RoW as long 
as it is an effective soil stabilizer and it is compatible with the 
local biogeoclimatic zone. In the past, seed mixes were not tailored 
to supplement the diets of local wildlife species. Seeding represents 
an excellent opportunity to create an additional source of food and 
cover for wildlife on the RoW and should be done in consultation with 
knowledgeable professionals. Seeding is intended to benefit deer, 
elk, small fur-bearers, rodents, birds, and insects. 
Windrows 
After undesirable species have been cut or mowed on the RoW 
(mowing tends to mulch as part of the process), they are often 
chipped, mulched, burned, or hauled away by maintenance crews. 
Another option, which is now regularly used in the Northern Region, is 
to pile cut debris into windrows. Windrows are linear piles of 
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slashed trees that run either parallel or perpendicular to the RoW. 
Most windrows are built approximately half a meter high, and ideally, 
are spaced about a meter apart from one another. Windrows are quickly 
overgrown by native grass corrununities and make excellent "living" 
brush piles. After several seasons, every other windrow may be burned 
to reduce fuel loading for fire hazard. 
Windrows are especially designed to {i) aid the movement of 
animals crossing the RoW; {ii) provide a windbreak; {iii) assist small 
animal populations by providing alternative nesting and burrowing 
opportunities; and { i v) stabilize loose soil and grass corrununi ties. 
Windrows are intended to benefit deer, small fur-bearers, rabbits, 
rodents, ground-nesting birds, raptors, and canids. 
Woodpiles 
When it is necessary to remove full-grown trees during vegetation 
maintenance operations, debris is sometimes hauled to a place where it 
can be cut and stacked into one or more large piles. This method of 
wildlife habitat enhancement is new in the Northern Region. 
Traditionally, maintenance crews were instructed to remove all large 
woody debris from the RoW for the purpose of sale or other disposal. 
Woodpiles can be built on level ground or in a slight depression 
and are especially attractive to wildlife when situated near the edge 
of the RoW. Like chipping and mulching, woodpiles help to keep the 
RoW clear of large, unorganized debris that may cause future access 
problems. However, unlike chipping and mulching, woodpiles create 
excellent habitat for small animals, snakes and reptiles {where they 
occur) . Woodpiles remaining in place over several seasons quickly 
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become an integral part of the surrounding wildlife habitat. 
Woodpiles are intended to benefit rodents, small fur-bearers, snakes, 
reptiles, birds, and canids. 
Nest Management 
During maintenance activities, foot-crews often encounter active 
birds' nests in targeted risk trees. Provided that these trees do not 
present any immediate danger to power reliability, they may be flagged 
and left standing for the remainder of the season. Ideally, trees 
that support nests should be removed after the birds have successfully 
fledged. Timing of treatment is especially important to avoid 
disturbance of nest building, nesting, and fledging. 
Some raptors, such as osprey, build nests on top of transmission 
poles or towers. Because osprey return to and build upon the same 
nest year after year, some nests eventually pose a risk to the 
powerline. Although not a vegetation management technique per se, 
oversized nests are often trimmed back by maintenance crews instead of 
being removed. Making a special effort to preserve the nests of birds 
is one of the simpler ways to create RoWs that are more desirable as 
wildlife habitat. As an approach to habitat enhancement, it is 
becoming much more popular and far more probable as maintenance 
activities shift from machine-driven, non-selective methods to 
selective methods that are performed on-foot. Nest management is 
intended to benefit osprey, songbirds, ground-nesting and other birds. 
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Preserving Wildlife Trees 
Wildlife trees (also referred to as snags) are mature standing 
trees that have died, or are dying, and are of value to birds, small 
animals, and insects. Snags are a common feature of wildlife habitat 
in any forested area, and help to maintain biodiversity on the RoW. 
Wildlife trees are usually created through natural processes but they 
can also be "person-made". By first topping and then girdling or 
chaining the tree, maintenance crews can introduce snags into the RoW 
environment. Previously, many wildlife trees were viewed as a threat 
to the integri ty of the power supply and therefore removed. Today, 
wildlife trees are left standing far more often, as many are less 
threatening than originally thought. Wildlife trees should be 
identified and preserved during maintenance activities whenever 
possible. Wildlife trees may benefit birds, small fur-bearers, 
insects, and bears. 
Cattle Grazing and Farming 
Cattle grazing and farming are common secondary uses of the RoW 
in the Northern Region, and are mainly encouraged because they 
establish a low-growing cover which prevents vegetation from reaching 
the power lines. Grazing cattle are somewhat compatible with browsing 
ungulates because they do not compete directly for food plants on the 
RoW. As grazers, cattle do not feed on many of the small trees and 
shrubs that are attractive to moose, elk, and deer. Although grazing 
helps to establish grasslands, some level of tree maintenance is still 
required. Sheep grazing trails on selected T-RoWs in northern British 
Columbia did not yield favourable results. Grazing sheep were found 
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to remove desirable as well as undesirable plant species on the RoW 
leaving little forage for wildlife, and expose large patches of soil 
on the RoW for extended periods. As such, sheep grazing is not 
recommended as a method of wildlife habitat enhancement. 
Although farming does not directly benefit many of the larger 
wildlife species that occur on or near the RoWs in the Northern 
Region, grain crops still provide cover and some food for smaller 
birds, animals and insects. Deer and elk often utilize field stubble 
during the winter months when food is scarce. Cattle grazing and 
farming may differentially benefit moose, elk, deer, small birds, 
rodents, raptors, and canids. 
Timing/ Seasonal Considerations 
While timing/seasonal considerations are not a method of habitat 
enhancement per se, the timing of maintenance activities on T-RoWs is 
now recognized as critical. Each season holds different meaning and 
poses distinct opportunities and challenges to each species of 
wildlife. If at all possible, maintenance activities are now timed to 
minimize disturbance to wildlife during calving, nesting, mating, and 
other periods of special need. Most especially, maintenance 
activities are planned so as not to remove food or cover from the RoW 
in late fall, to avoid shortages during the winter. The additional 
supply of food and cover provided by RoW vegetation is often crucial 
to wildlife survival in a hard winter. 
Each season presents unique opportunities for maintenance 
activities. For example, it is best to perform mowing operations in 
late winter when the ground is still frozen and ungulates are past 
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their greatest time of need, and before the arrival of migratory bird 
populations. Mowing in late winter also minimizes soil disruption and 
ensures that food is available to wildlife year round on the RoW. As 
another example, herbicide applications may be timed to coincide with 
the arrival of fall so that they do not lose their leaves early, 
appear out of place in the RoW landscape, or detract from the view of 
human users. Timing and seasonal considerations should play a major 
role in the design of vegetation maintenance prescriptions. Proper 
timing and seasonal considerations in vegetation maintenance benefit 
all wildlife species. 
No Treatment 
In some areas on the RoW, no treatment is now utilized as the 
most desirable form of wildlife habitat enhancement. In areas where 
ground-to-line clearance exceeds minimum standards (e.g. in a valley, 
or at a river crossing) RoW vegetation need not be removed or 
disturbed in any way, except to top the few trees that may rise above 
the canopy. This method of treatment is not usually predicated on 
habitat values, however. More often, "no treatment" zones are 
established as such simply because the vegetation no longer threatens 
power reliability and doing so reduces annual maintenance costs. 
Instead of treating every section of the RoW, as done in the past, 
maintenance personnel now "economize" their budgetary dollars for 
maintenance needs in other areas along the RoW. "No treatment" zones 
offer sanctuary on the RoW for many wildlife species. 
Conversely, there are areas on the RoW where it is best to keep 
all vegetation (including desirable tree species) clipped short. This 
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technique, which is generally used near road crossings or other 
transportation corridors, is intended to reduce the number of 
accidents caused when animals feed near the roadside. Sheared 
vegetation may improve a driver's line of sight and attract fewer 
animals to the roadside, but it also removes the vegetative screen 
required to reduce poaching. This trade-off should be considered on a 
case by case basis. "No treatment" zones and shearing vegetation is 
intended to benefit all local wildlife species. 
Discussion 
The habitat enhancement techniques outlined above have been most 
beneficial when applied on RoWs in the proper physical context. 
Because rockier areas at high elevations tend to attract grizzly 
bears, while valley bottoms and marshy areas make excellent moose 
range, habitat enhancement initiatives are adjusted to reflect the 
local wildlife composition. A maintenance prescription designed to 
enhance deer habitat will be largely futile if deer do not naturally 
frequent the area in question. This is why a strong understanding of 
wildlife habitat preferences (and the seasonal needs of various 
species) is so important when adjusting vegetation maintenance 
strategies. 
Before a program is developed, each section of the RoW is 
carefully scrutinized in order to assess its potential as wildlife 
habitat. The approach taken to WHM on T-RoWs in th~ case study area 
is determined through careful consideration of the following factors. 
Taking into account (i) the composition of local plant and animal 
life; (ii) the characteristics of the chosen site; (iii) vegetation 
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management objectives and overall program goals; ( i v) annual budgets; 
and (v) line clearance standards, maintenance prescriptions are 
altered or supplemented to cultivate a RoW landscape that is useful as 
wildlife habitat, ecologically diverse, free of problem tree species, 
and non-threatening to the power supply. Some areas have very little 
potential for development, while others may be capable of supporting a 
wide variety of local species. 
Often, the animals themselves provide clues to their habitat 
needs and preferences. Tracks, trails, and droppings may be found on 
or near the RoW throughout the year, and are especially visible in 
winter. In the case study area, RoW technicians recognize the 
significance of these signs and incorporate these findings into 
existing or planned maintenance strategies. 
It is important to note the dynamic nature of vegetation 
maintenance programs featuring WHM strategies. As mentioned earlier, 
such programs are based on careful observations of the presence of 
wildlife. Because wildlife populations tend to fluctuate and 
sometimes range over great distances, habitat enhancement strategies 
in the case study area are considered as a means to an end, rather 
than an end in themselves. The utility and appropriateness of each 
initiative is continuously evaluated through empirical observation, 
and then adjusted to reflect any observed changes in the local 
ecological equilibrium. Ultimately, the goal of vegetation management 
on T-RoWs in the case study area is to minimize the need for invasive, 
short-cycle maintenance, and maximize the density and diversity of 
desirable plant species. As tools that enable the RoW technician to 
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attain line clearance standards while simultaneously benefiting local 
wildlife, the techniques described above are congruent with this goal. 
Although cooperative management initiatives are currently not 
part of T-RoW management programs in northern British Columbia, the 
potential for constructive, mutually beneficial partnerships exists. 
As mentioned in Chapter 2, cooperative management in the Canadian 
electric utility industry is now encouraged. Whether short-term or 
long-term, partnerships can lend validity, depth, and a spirit of 
cooperation to current programs, and help to lighten financial and 
other burdens associated with developing and administering programs in 
isolation. Educational institutions, local interest groups, 
government and non-government agencies, and other electric utili ties 
are all potential partners in resource management. 
In summary, the nature of WHM on T-RoWs in the case study area is 
such that the needs of a wide variety of animal species are being 
addressed through a selection of adapted vegetation maintenance 
strategies. These methods, which are designed to encourage wildlife 
diversity through vegetative diversity, are developed and applied 
(usually in combination) based upon their immediate and long-term 
value to local wildlife species, and the ease by which RoW technicians 
can meet reliability standards. 
4. 4. 4 The Purpose of Incorporating Wildlife Habitat Management Into 
Vegetation Maintenance 
There are several reasons why Stacey and Rasmussen choose to 
incorporate WHM strategies into traditional vegetation maintenance 
prescriptions: to (i) increase long-term cost efficiency; (ii) enhance 
wildlife habitat; (iii) reduce the volume and frequency of maintenance 
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cycles required to achieve line clearance standards; and (iv) address 
multiple resource values on the RoWs. Understanding what motivates 
Stacey and Rasmussen to "go above and beyond the call of duty" is 
critical when assessing the resource management potential of their 
ideas because the potential for other RoW maintenance personnel to 
emulate their actions is tied to this information. 
Although exact supporting figures are currently unavailable 
(pending an in-depth analysis of 12 years of purchase orders and 
maintenance prescriptions) , both Stacey and Rasmussen are convinced 
that wildlife habitat management can increase the long-term cost 
efficiency of vegetation maintenance programs on T-RoWs because they 
have been able to cultivate 34 wildlife habitat management areas 
without a corresponding increase in annual vegetation maintenance 
budgets. While short-term maintenance costs are sometimes high due to 
the necessity for extensive mowing operations, overall long-term 
program expenditures may be reduced if selective maintenance programs 
are phased in. Properly designed and executed, selective vegetation 
maintenance programs should all but eliminate undesirable tree species 
from the RoW landscape, supplanting them with a diverse low-growing 
plant corrununity. According to Stacey and Rasmussen, as each site is 
cultivated to require less and less maintenance, 
continuously reduced until they are at a minimum. 
costs may be 
A second reason that WHM is now featured on many T-RoWs in the 
case study area is simply to provide a supplemental source of food and 
cover for local wildlife species. The goal of vegetation maintenance 
is not necessarily to attract more wildlife to the RoW, but rather to 
make the RoW less of an intrusion into the surrounding landscape 
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(Graham pers. comm. 1997) . Wildlife habitat management strategies 
serve this objective. In many observed instances, RoW technicians 
have been able to create a virtual "grocery store" (Stacey pers. comm. 
1997) on the RoW for wildlife (i.e. avoiding transportation corridors 
and popular hunting grounds). In heavily forested areas, the RoW can 
act as a "natural" forest opening. Here, the variety and abundance of 
low growing food plants (and other features such as mineral licks) not 
found elsewhere in the immediate area attracts wildlife year round. 
Wildlife habitat management also helps to reduce the volume and 
frequency of maintenance cycles required to achieve line clearance 
standards in the case study area. In certain areas of the RoW, 
especially those frequented by ungulates, the animals themselves can 
maintain vegetation. In particular, browsing can help to keep 
vegetation clipped short. Other activities such as trampling, 
grazing, foraging, antler scraping( beaver dam construction, 
construction of daybeds and permanent dens, and nest building, all 
help reduce maintenance requirements, if only in small ways. These 
activities also help to keep the RoW environment alive, heal thy, and 
attractive to human users as well. 
A final reason cited by Stacey and Rasmussen as motivation for 
introducing WHM into daily vegetation maintenance activities is the 
potential to address multiple resource values on T-RoWs. Through 
methods of wildlife habitat enhancement, secondary uses such as berry 
picking, bird watching, wildlife viewing, hunting, hiking, trapping, 
and snowmobiling are promoted on the RoW. Nearly all of these 
activities hinge upon the presence of wildlife on the RoW. For 
example, areas of the RoW that are mowed or maintained as grassland 
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provide the visibility and accessibility required for snowmobiling. 
In addition, many of the berry plants cultivated for wildlife attract 
local berry pickers as well, while a diverse vegetative community 
makes activities such as hiking and wildlife viewing much more 
appealing. Without wildlife habitat enhancement initiatives, many of 
these human activities would not take place. Recognizing that 
electricity is but one of the valuable resources associated with T-
RoWs, Stacey and Rasmussen deliberately plan to address multiple 
resource values through wildlife habitat enhancement. 
In summary, there are several distinct but interrelated reasons 
that explain why WHM has been incorporated into traditional vegetation 
maintenance programs in the case study area. With respect to this 
thesis, the most important of these reasons is the intent to recognize 
and address multiple resource values on T-RoWs. 
4.5 Discussion 
An examination of (i) the emergence; (ii) the nature; and (iii) 
the purpose of wildlife habitat management on T-RoWs in the case study 
area reveals that 
1. the emergence of WHM can be primarily attributed to the 
personal interest and specialized knowledge of RoW technicians 
Ian Stacey and Grant Rasmussen; 
2. the nature of WHM on T-RoWs is such that the needs of a wide 
variety of wildlife species are being considered and addressed 
through a selection of specially adapted vegetation 
maintenance methods; and 
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3. there are several distinct, though interrelated, reasons why 
WHM strategies have been incorporated into vegetation 
maintenance activities, the most important of which is the 
intent of RoW technicians to recognize and address multiple 
resource values on T-RoWs. 
Considered together, these three statements lead to the following 
hypothesis. Based upon the potential for individual, ground-level 
personnel to effect significant, cost-efficient programmatic change, 
the wide variety of effective and dedicated strategies that may be 
developed in a relatively short period of time, and the demonstrated 
ability of WHM strategies to address other land-based resource values 
associated with T-RoWs, WHM indeed has the potential to translate the 
principles of IRM into applied management strategies. 
However, alternative hypotheses must be considered. It is also 
possible to conclude that because WHM in the case study area was 
developed under highly unique circumstances, this approach to resource 
management is not likely to prosper in companies that lack individuals 
with specialized knowledge and a strong land ethic. 
In addition, the nature of the techniques developed by Stacey and 
Rasmussen suggests that the ability to address multiple resource 
values on T-RoWs through WHM depends strongly upon the abundance and 
richness of local wildlife species. In other words, it may be 
difficult to address multiple resource values through WHM initiatives 
in areas that are not ecologically diverse (areas such as the Canadian 
Prairies and the Canadian Shield) simply because the plant and animal 
communi ties there are far less complex. Still, the potential for a 
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comprehensive resource management plan based on other secondary uses 
of the RoW remains in these areas. 
Further, the development of innovative WHM strategies may or may 
not be a priority for electric utility companies in the United States 
and Canada in the coming years. As many budgets across North America 
continue to shrink, and as privatization continues to occur, 
environmental priorities remain uncertain. The widespread 
incorporation of WHM strategies into vegetation maintenance programs 
will require an initially large increase in funding, due to the 
requirement for non-selective mowing prescriptions in many areas. As 
such, even interested companies may find themselves "road-blocked" in 
terms of adopting this resource management strategy. 
RoW maintenance technicians in the case study area have made 
substantial progress over the past ten years. More than thirty-four 
habitat enhancement sites have been developed and maintained. These 
sites, which were largely created without a corresponding increase in 
annual budget, are testament to the fact that WHM can contribute to 
the cost-efficiency of any vegetation maintenance program. However, 
should British Columbia Hydro decide to implement this strategy on a 
company-wide basis, there will be a substantial temporary requirement 
for increased funding, as RoWs are returned to a state in which it is 
possible to implement a selective maintenance program. Because much 
of the Northern Region currently operates a "just-in-time" maintenance 
plan, many hectares of RoW vegetation will require some type of mowing 
before wildlife habitat enhancement initiatives may begin. 
Perhaps the most important message that this case study can 
convey to readers, especially those who themselves are involved in RoW 
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planning and maintenance, is as follows. Wildlife habitat management 
on northern T-RoWs was realized not as the result of an increase in 
expenditures, an increase in labour, or a series of complex planning 
sessions. Rather it is directly the result of a fundamental shift in 
conceptualization, both of the environment, and of roles and 
responsibilities assigned to the RoW technician. The most significant 
change that Ian Stacey and Grant Rasmussen have made is in the way 
that they perceive and respond to the challenge of their positions. 
By approaching the resource management problem in a different way, 
they have been able to effect lasting and valuable changes in British 
Columbia's northern ecosystem. 
In Chapter 5, a series of interviews with potential stakeholders 
in T-RoW management in northern British Columbia is reported. In 
particular, the identification of non-electric resource values 
associated with northern RoWs is sought in order to provide analytical 
context for the case study just described. The preferred nature of 
public participation in land and resource planning in T-RoWs is also 
explored in order to inform the conceptual framework which will be 
built in Chapter 6. 
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Chapter 5 
Identifying Non-E~ectric Resource Va~ues on 
Transmission Rights-of-Way in Northern British 
Co~umbia 
5.1 Introduction 
Increasingly, consumers and shareholders demand that 
electric utilities deliver value for dollars spent and a 
satisfactory return on investment. Electric utilities no longer 
enjoy the luxury of insulated decision-making; today, they must 
build and maintain consent to operate (Scouras pers. comm. 1999). 
Central to the challenge of gaining public consent is the 
identification and incorporation of stakeholder values and 
interests. The values and interests of stakeholders in resource 
management are also a central component of IRM, both 
theoretically and in practice. Chapter 5 explores the necessity 
of broadened participation in building a conceptual framework for 
IRM on electric T-RoWs. 
The primary purpose of Chapter 5 is to identify a range of 
non-electric land-based resource values associated with T-RoWs in 
northern British Columbia. Secondarily, Chapter 5 is an 
investigation into the nature of stakeholder participation in 
resource management for RoWs preferred by organizations and 
individuals in the case study area. The identification of non-
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electric resource values importantly provides an analytical 
context for the case study described in Chapter 4. Specifically, 
it allows the author to evaluate British Columbia Hydro's current 
approach to T-RoW management in northern British Columbia with 
respect to addressing multiple resource values and approaching 
IRM principles in practice. An exploration of stakeholder 
participation in RoW management is also necessary in order to 
complete the applied portion of the conceptual management 
framework. 
5.2 Methods 
Qualitative telephone interviewing was used to collect data 
on resource values and stakeholder participation in Chapter 5. 
The term "qualitative interviewing" usually refers to in-depth, 
semi-structured forms of interviewing (Mason 1996) . Qualitative 
interviews are often characterized by an informal style of 
deli very, and may resemble a discussion or a conversation more 
than a formal question and answer period. 
A thematic approach to questioning may be employed in the 
qualitative interview. The interviewer may select a range of 
topics, themes, or issues to be covered during the discussion 
rather than follow a rigid set of interview questions (Mason 
1996). Qualitative interviewing is also characterized by the 
assumption that data are generated via interaction: the 
interviewee and the interaction itself are the data sources 
(Mason 1996) . 
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In this case, interview questions were grouped according to 
two themes. First, several questions designed specifically to 
identify non-electric resource values associated with T-RoWs in 
northern British Columbia were posed. Interviewees were asked to 
explain their interaction with powerline corridors, identify any 
and all non-electric resource values associated with T-RoWs, name 
the most important resource value from their perspective, and 
state whether or not resource values other than electricity 
should be addressed in a utility's land and resource management 
plan (s). The second set of questions, which was composed of a 
series of hypothetical questions, sought to elicit views from 
interviewees on the most preferred scenario of stakeholder 
participation in land and resource management activities on T-
RoWs. 
Following its initial development and subsequent approval 
by the University of Northern British Columbia (UNBC) Ethics 
Committee, the interview questionnaire was subjected to a small 
pilot test. 
The properly organized pilot, with respondents drawn from 
the actual group that you mean to study, is a crucial 
prelude to the successful conduct of interviews. Urge your 
pilot respondents to be in a critical frame of mind so that 
they do not just answer your questions but, more important, 
that they reflect critically on the usability of your 
questions (Glesne and Peshkin 1992: 68). 
Heeding Glesne's and Peshkin's advice, pilot testing was 
conducted during the first three interviews with potential 
stakeholders in land and resource management on northern T-RoWs. 
Following the pilot test, the questionnaire was revised slightly 
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and then administered to the larger pool of interviewees. A copy 
of the revised telephone interview questionnaire is provided in 
Appendix G. 
Starting from a list of organizations generated during the 
case study research, potential interviewees were identified using 
a snowball sampling method. Snowball sampling is a 
... nonprobability sampling method often employed in field 
research. Each person interviewed may be asked to suggest 
additional people for interviewing (Babbie 1998: G7). 
Organizations targeted for interviews were those (i) suspected to 
have an interest in land and resource management on T-RoWs in 
northern British Columbia; and (ii) conducting activities within 
the case study area. 
Of 37 potential interviewees, 27 organizations (including 
the three pilot tests; Fig. 5-l) participated in the telephone 
interviewing process, giving a response rate of 73%. Eighteen 
(18) full interviews were obtained from organizations that 
interact with T-RoWs in northern British Columbia. 
Telephone interviews were conducted by the author between 
September 1st and October 12 th , 1999. The duration of each 
interview was between 15 minutes and one hour, depending upon the 
degree of elaboration offered by each interviewee. A "Letter of 
Informed Consent" (Appendix H) was introduced prior to each 
interview. For every interview, verbal consent to proceed was 
obtained prior to questioning. 
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Figure 5-1 Organizations contacted for a telephone interview 
4-H (Prince George) X 
Alpine Club of Canada (Prince George)** X 
BC Assets and Lands Corporation** X 
BC Trappers' Association X 
Blizzard Bike Club X 
Boy Scouts of Canada (Chetwynd) X 
Camp Emile X 
Camp Sagitawa** X 
Canadian Forest Products (CANFOR) X 
Chetwynd Environmental Society X 
City of Fort St. John Parks and Recreation X 
Fort St. John Regional District Recreation* 
Girl Guides of Canada (Chetwynd) X 
Guide Outfitters' Association of BC X 
Hudson's Hope School X 
Louisiana Pacific Forest Products X 
McLe Lake First Nations Band X 
Ministry of Environment, Lands, & Parks X 
Ministry of Forests X 
Ministry of Transportation and Highways* 
Moberly Lake Community Association X 
Moberly Lake Volunteer Fire Department X 
North Light Pacers Walking Club X 
North Peace Light Horse Association** X 
Private landowner (Hudson's Hope)** X 
X 
Association X 
* Contact declined to participate in interview despite confirming 
interaction with T-RoWs in northern BC. 
** Although associated with this organization, contact elected to 
respond to the interview questionnaire on his/her own behalf. 
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Several organizations were contacted repeatedly, but did 
not respond to the request for an interview. These include the 
Department of Fisheries and Oceans, West Moberly Lake First 
Nations Band, Chetwynd Snowmobile Club, Powder King Mountain 
Resort, the Caledonia Ramblers, Northland Snowmobile Club, BC 
Cattleman's Association, Back Country Horsemen of BC, and the 
Chetwynd Rotary Club. 
As one of several approaches to collecting survey data, 
telephone interviewing is characterized by unique advantages and 
disadvantages. One of the primary benefits associated with 
telephone interviews is the higher rate of response that is 
generally attained (as opposed to mail surveys) (Babbie 1995). 
In addition, telephone interviews help to reduce the frequency of 
responses such as "I don't know" or "no answer," because the 
interviewer has the opportunity to clarify ambiguous wording 
and/or probe the interviewee for a response (Babbie 1995). Other 
advantages associated with telephone interviews include fewer 
incomplete questionnaires, fewer misunderstood questions, and 
greater flexibility in terms of sampling and recording special 
observations (Babbie 1995). 
cost- and time-efficient. 
Telephone interviews are often also 
One of the problems commonly associated with telephone 
interviewing is related to the nature of survey research itself. 
Survey research has the weakness of being somewhat artificial and 
potentially superficial (Babbie 1995). Because telephone 
interviews are generally shorter in length than face-to-face 
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interviews, and because interviewees may be less likely to 
confide personal views and beliefs to an "unknown" caller, it may 
become difficult for the researcher to obtain full and accurate 
responses when exploring sensitive subject material. Further to 
this issue is the matter of loaded and leading questions. All 
survey questionnaires {whether administered by mail, telephone, 
or otherwise) must be free of words, idioms, and syntax that may 
interfere with the respondents' understanding of the question{s) 
being posed {Glesne and Peshkin 1992). For example, a question 
beginning with the phrase "Don't you suspect ... " would be 
inappropriate in any research interview. 
5.3 Resu~ts 
5.3.1 Identifying Non-Electric Resource Values 
Interviewees reported several types of interaction with T-
RoWs in northern British Columbia. The kind of interaction most 
frequently reported by interviewees may be called "direct" 
interaction. Direct interaction is defined as any activity 
performed by a person or group that results in sustained, 
deliberate physical contact with the RoW corridor; i.e. the RoW 
corridor is treated as a destination. Examples of direct 
interaction described by respondents include hunting, 
snowmobiling, skiing, hiking, trail use, horseback riding, fire 
fighting, and land ownership. Many of these activities were 
linked to recreational, cultural, and/or business purposes. 
132 
The second most frequently reported type of interaction 
might be labeled nplanning" interaction. These activities 
include legal planning for RoW agreements, legal planning related 
to regulatory statutes, participation in public consultation 
processes prior to line construction, and negotiation for 
resource rights before, during and after line construction. Many 
of these interactions were related to government function, 
Ministry mandates, and land and resource ownership rights. 
The final type of interaction with T-RoWs in northern 
British Columbia is termed nindirect" interaction; interaction 
that results in brief, incidental physical contact with the RoW 
corridor (i.e. the RoW corridor is not a final destination in 
itself). Activities in this category include crossing the RoW en 
route to another destination, and use of the RoW for access to 
forestry cutblocks and other adjacent areas. In certain 
instances, however, use of the RoW for access may be called a 
direct interaction. 
The distinguishing factor between direct and indirect 
interaction with the RoW is intent. If a user does not intend to 
contact the RoW, but rather happens upon it or crosses it briefly 
during the course of other activities, that contact is considered 
indirect. It is important to note, however, that many nindirect" 
uses, such as the construction, maintenance, and deactivation of 
forestry access roads across RoWs, can potentially impact the RoW 
environment in a direct manner. 
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However, defining interaction with the RoW must not be 
confused with defining values associated with the RoW. 
Regardless of whether contact with the RoW is "direct" or 
"indirect," planned or incidental, the user may attach a high 
value to that particular land base. As such, it is important for 
land use planners not only to define interaction, but also to 
interpret interaction. Understanding what motivates people, and 
what they value, will allow the interests of stakeholders to be 
served in a truer sense. 
For example, the labels we attach to activities such as 
"hunting" and "hiking" are often linked to unspoken assumptions 
about the motivation for performing these activities. Readers 
may initially be inclined to assume that someone who engages the 
RoW for horseback riding is doing so to take advantage of the 
established trail system that exists in most corridors. However, 
interviews with stakeholders in northern British Columbia reveal 
that T-RoWs are used for horseback riding primarily because they 
offer a variety of safety features not usually found on trails 
located near roadways. 
Following is a description of the many non-electric 
resource values associated with T-RoWs in northern British 
Columbia. 
Aesthetic Value 
83 % (15/18) of interviewees indicated that T-RoWs hold 
positive aesthetic value. The aesthetic condition of T-RoWs that 
134 
border communities, are visible from roadways, and are located in 
otherwise pristine natural areas was deemed especially important. 
As a cross-country route for many recreationalists, the visual 
condition of the RoW can positively enhance or negatively impact 
personal experience. Many RoWs that attract wildlife are valued 
for the photographic opportunities that they provide. 
Interviewees expressed support for resource management strategies 
that maintain or improve aesthetic values on T-RoWs in northern 
British Columbia. Management strategies that are sensitive to 
the aesthetic preferences of local users were also desired. 
Recreational/Public Use Value 
It was suggested by 61% (11/18) of interviewees that T-RoWs 
are valuable in terms of recreational/public use. T-RoWs are 
thought by some to have high recreational value because they are: 
(i) long linear corridors visible during all seasons of the year; 
(ii) permanent fixtures in the landscape; and (iii) managed on an 
on-going basis. Some organizations reported recreational use of 
T-RoWs every weekend. Some recreationalists reported conflict of 
interest with other users, however. For example, public use of 
the RoW can interfere with trapping and resource extraction 
activities by disrupting animal behavioural patterns or 
disturbing gravel extraction pits. Taking measures to ensure the 
compatible use of T-RoWs in northern British Columbia was 
suggested. 
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Ecological/Environmental Value 
T-RoWs are ecologically and environmentally valuable to 67% 
( 12 I 18) of interviewees. In particular, T-RoWs are considered 
important as elements affecting watershed processes. The use of 
herbicides and road maintenance activities on T-RoWs were of 
particular concern to several interviewees, however. Respondents 
recognized that T-RoWs often change local ecological processes by 
altering species density and diversity in an area but they are 
seen as providing important opportunities for wildlife feeding. 
Wildlife/Wildlife Habitat Value 
89 % (16/18) of interviewees affirmed that T-RoWs in 
northern British Columbia are valuable to wildlife and as 
wildlife habitat. Because they effectively open up forested 
areas, respondents suggested that T-RoWs are potentially valuable 
as wildlife habitat. Interviewees recommended that maintenance 
activities avoid sensitive habitats such as mineral licks, and 
help to keep the RoW in the most natural state possible. The 
opportunity 
respondents. 
for 
Commodity Value 
33 % (6/18) 
commodity value. 
wildlife viewing was important to many 
of interviewees reported that T-RoWs hold 
Natural resources such as timber, fur, cattle, 
gravel, and grain crops are all extracted or cultivated on T-RoWs 
in northern British Columbia . An interviewee without a commodity 
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interest in T-RoWs noted that resource extraction procedures may 
be an impediment to travel on the RoW. The need for management 
to avoid conflict of use was raised a second time. 
Commercial Value 
It is recognized by 50% (9/18) of interviewees that T-RoWs 
in northern British Columbia are commercially valuable. In 
particular, guide outfitters value T-RoWs as feeder trails 
connecting one territory to another. T-RoWs can provide 
essential access points to forestry cutblocks, adding efficiency 
to work schedules. The taxidermy industry and many other 
"outdoors" businesses may also indirectly benefit from hunting 
and other activities that take place on RoWs. 
Educational Value 
28% (5/18) of interviewees acknowledged that T-RoWs are 
potentially valuable in terms of educating the public. In 
particular, it was stressed that RoWs are excellent points of 
reference in remote areas because tower numbers provide pilots, 
hikers, hunters, ranchers, snowmobilers, cattle drivers, and 
other persons with direction in the form of "sign posts." Other 
ideas linking educational opportunities to T-RoWs include cross-
country ski instruction and use of the RoW as a long-distance 
shooting range. According to one respondent, there is a shortage 
of long-distance rifle ranges in the Prince George area. 
noted that not all T-RoWs are suitable as rifle ranges. 
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It was 
Cultural Value 
Nearly half of all interviewees, 44% (8/18), stated that T-
RoWs in northern British Columbia are culturally significant. 
For example, registered traplines are often used for many 
generations of the same family, making the land and its resources 
culturally valuable. Similarly, before land was cleared for T-
RoWs in northern British Columbia, it was culturally significant 
to First Nations. Today sections of T-RoWs still contain bits of 
historically significant trails. It was suggested that post-hoc 
assessments on T-RoWs be performed in order to identify important 
cultural and archaeological sites. 
T-RoWs are culturally significant to at least one hunter in 
northern British Columbia. Historically, hunting provided a 
basis for non-aboriginal as well as aboriginal culture. The fact 
that T-RoWs are used for the purpose of hunting makes them 
culturally important. In addition, culturally modified trees 
(CMT) are known to exist on RoWs. 
In a broader sense, T-RoWs are culturally significant 
because they represent the often tenuous relationship between 
British Columbia Hydro and northern residents. For some, T-Rows 
are a visual reminder of a cultural era defined by intense 
relations between industry and the public. The construction of 
hydroelectric dams and related infrastructure in northern British 
Columbia has significantly and permanently altered local 
landscapes. 
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Spiritual Value 
33% (6/18) of interviewees said that power1ine corridors in 
northern British Columbia affect land that is spiritually 
valuable. 
Nations. 
Rivers hold special spiritual significance for First 
Respondents related that as a piece of land is 
cultivated or continuously used, feelings of attachment to the 
land often develop. The presence of a T-RoW on the land does not 
preclude the development of feelings of attachment. Hunting, 
which is often facilitated by the presence of T-RoWs, is linked 
to aboriginal and non-aboriginal spiritual values as well. 
Subsistence Value 
Nearly every interviewee, 83 % ( 15/18), confirmed that T-
RoWs in northern British Co~umbia have subsistence value. 
Trapping, hunting, and berry picking are some of the subsistence-
related activities that reportedly occur on RoWs. Other 
activities that may be taking place include firewood cutting, 
mushroom picking, herb growing, and fishing. Pursuing wild game 
and harvesting the native flora found on RoWs is valuable to at 
least one respondent because it decreases dependence upon 
agricultural activities and helps to reduce the amount of income 
spent on food. Fear of contamination by herbicides prevents 
certain respondents from harvesting berries on T-RoWs. 
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Medicinal/Health Value 
17% (3/18) of interviewees described medicinal or health 
values that are associated with T-RoWs. In particular, the 
benefits of exercise associated with recreational activities were 
seen to be significant and even linked to building self-esteem. 
The harvest of wild game, which may be facilitated by the 
presence of the RoW, provides a source of meat that is low in 
fat. Wild game contributes to a healthful lifestyle, as does the 
consumption of berries, which are high in fiber. A negative 
health factor often associated with T-RoWs is Electro-Magnetic 
Field (EMF) emission. 
physical effects of EMF. 
Access Value 
Respondents were wary of the unknown 
All but two interviewees, or 89% (16/18), affirmed that T-
RoWs provide valuable access opportunities. RoWs provide 
critical access in emergency situations (e.g. fire fighting, 
search and rescue), and unrestricted access to forestry cut-block 
sites, guide outfitting jurisdictions, contiguous livestock 
ranges, rivers, streams, mountaintops, meadows, valleys, berry 
patches, hunt i ng grounds, ski lodges, all kinds of trails, and 
many other destinations. For wildlife species, RoWs provide 
linkages to supplemental feeding areas, summer and winter home 
ranges, and other wildlife populations. 
However, because increased access almost always means 
increased human activity in an area, negative externalities for 
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other users are bound to accrue. Increased human presence on the 
Row can be especially hard on certain wildlife populations during 
migration periods. Increased access is also understood to 
exacerbate certain predator-prey relationships along the RoW. 
Other Resource Values 
At least two other resource values are associated with T-
RoWs in northern British Columbia. First, T-RoWs are valuable to 
certain users because they are seen as a safe environment in 
which to recreate. RoWs generally offer a predictable 
environment in which trails are easily identifiable. The low-
growing shrubs and grassland that characterize many northern RoWs 
are attractive to horseback riders who seek sure footing and 
separation from vehicular traffic. RoWs are also valuable 
because they afford possibilities for developing constructive, 
cooperative relations between the utility and members of the 
public. One respondent not connected with the electric utility 
industry suggested T-RoW management as an ideal context in which 
to explore IRM. 
Additional Findings on Resource Values 
When asked to indicate which resource value was most 
important, 50% (9/18) of respondents selected access as the most 
valuable non-electric resource associated with T-RoWs in northern 
British Columbia. As the second most popular choice, 28% (5/18) 
of respondents selected aesthetics. Respondents unanimously 
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agreed that resource values other than electricity should be 
addressed in a utility's land use management plans. Respondents 
also unanimously agreed that resource values other than 
electricity should be addressed in British Columbia Hydro's land 
use management plans. Figure 5-2 is a summary of the resource 
values identified by stakeholders in land and resource management 
on T-RoWs in northern British Columbia. 
5.3.2 The Preferred Nature of Stakeholder Participation 
Integrated resource management calls for interaction and 
coordination with various stakeholders, institutions, and other 
affected parties in the course of addressing resource management 
issues. In the case of electric utility T-RoWs, the literature 
shows that interaction and coordination with external parties in 
resource management is very much the exception, rather than the 
norm. When collaboration does take place, it appears that it is 
usually in the form of a formal partnership or government 
program. Potential contributions from local stakeholders have 
traditionally been ignored in the RoW management equation. In 
order to address elements of interaction and coordination in a 
conceptual management framework for IRM on T-RoWs, interviewees 
were first asked to indicate whether or not they considered 
themselves stakeholders in land and resource management. 94% 
(17/18) responded that they indeed considered themselves 
stakeholders. When as ked to support this claim, interviewees 
readily complied. Self-designation as a stakeholder was 
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justified based upon a variety of legal, proprietary, vested, 
ethical, and moral interests in RoW management. 
Ninety-four percent (17/18) of interviewees indicated that 
local stakeholders should be involved with utili ties in 
developing resource management plans for powerline corridors. 
94% (17/18) of interviewees also indicated that British Columbia 
Hydro should take steps to involve local stakeholders in 
developing resource management plans for powerline corridors. 
83% (15/18) of respondents felt that their associated 
organization would be interested in helping to develop resource 
management plans for powerline corridors in northern British 
Columbia. These numbers send a clear message about the interest 
that exists in land and resource management activities on T-RoWs. 
Interviewees have a clear perception of themselves as 
stakeholders and as contributors in problem-solving. 
When asked to construct a preferred scenario for public 
participation in land and resource planning for T-RoWs, 
interviewees were equally divided between the "collaborative" 
model of participation in which a management plan is developed 
from the ground up with all stakeholders present, and the 
"consultative" model of participation in which the management 
plan is presented to stakeholders for endorsement and/or 
comments. Far less popular was the "directive" model of public 
participation in which stakeholders may be invited to provide 
input but that input is not necessarily regarded by the utility 
in handing down decisions. 
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Other preferred features of public participation discussed 
in the interview questionnaire concerned the nature and the 
frequency of participation activities. On these topics, 
respondents were more divided. The majority of interviewees 
suggested that they or their organizations would most likely 
prefer to participate in all aspects of resource management on T-
RoWs, including planning, implementation, and monitoring. The 
second most popular preference was participation only in resource 
planning activities. With respect to the frequency of 
participation, no clear trend was evident. Roughly equal numbers 
of interviewees preferred to be involved with utilities in land 
and resource planning either on a project-by-project basis, at 
set intervals of three, five, or ten years, or only when a 
significant policy change was being planned by the utility. 
Two questions, posed at the end of each telephone 
interview, were designed to capture the primary interest of each 
respondent in participating in land and resource management on T-
RoWs and any other thoughts on the subject of RoW management. 
Responses to these two questions were sporadic and varied. The 
most informative comments and ideas gathered by these two 
questions are now related. 
Among other reasons, participation in resource management 
is desired by stakeholders in northern British Columbia: ( i) to 
ensure that opportunities for recreation and wildlife habitat 
enhancement are perpetuated in the future; (ii) to mitigate the 
effects of habitat fragmentation and human intrusion on the 
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landscape; (iii) to ensure rights of access; (iv) to promote 
cooperation and communication with British Columbia Hydro; (v) to 
build a teamwork approach to serving the public in resource 
management; (vi) to help bring ecosystems in the Williston 
Reservoir area back into balance through RoW management; and 
(vii) to communicate the needs and activities of local users to 
the utility. 
Other important ideas concerning RoW management include the 
suggestion that recreation corridors be established in areas 
where private land ownership on the RoW precludes public access. 
Figure 5-3 illustrates the intent of a RoW recreation corridor. 
Negotiating access rights to small public corridors on privately 
owned land would help to ensure the continuous accessibility of 
the RoW for all user groups. 
Figure 5-3 Establishing a public recreation corridor on private land 
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In order to limit access to T-RoWs in certain areas, it was 
proposed that little-used portions of utility maintenance roads 
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be deactivated. By requiring maintenance crews and other user 
groups to "go out the way they came in" (thereby eliminating 
"circle" routes), disturbance to the RoW environment may be 
reduced. However, this idea conflicts with the previous 
suggestion that uninterrupted access to the RoW is a desirable 
management objective. 
One respondent drew attention to the idea that the users of 
a resource are generally its only consistent defenders. What if 
there are no identifiable, consistent users of a resource? Or, 
what if there are identifiable, consistent users, but they do not 
have a voice in resource management decisions due to limited 
human resources, lack of awareness, or because they are animals? 
Resource managers must be prepared to consider and address values 
that are non-obvious, and perhaps marginalized. 
Finally, the importance of educating the public on RoW 
maintenance activities and enhancement opportunities was 
stressed. A proactive, rather than a reactive, approach to 
educating the public was suggested to help ensure a spirit of 
cooperation between local users of the RoW and the utility. It 
was also suggested that the process of centralization currently 
taking place at British Columbia Hydro is acting to distance the 
corporation from the public. 
centralization was contributing 
creating issues of alienation. 
One 
to 
respondent felt 
poor communication 
that 
and 
At a local level, cooperative, 
responsive resource management was suggested to be contingent 
upon personal relationships and shared value systems. 
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In summary, while the preferred nature of participation in 
land and resource planning on T-RoWs is variable (especially with 
respect to style and frequency), it is abundantly clear that 
there are a significant number of stakeholders in northern 
British Columbia who would like to be recognized as such, and 
included in the utility's decision-making process. In addition, 
local stakeholders are ready and willing to contribute innovative 
ideas and personal knowledge if provided with an opportunity. 
They have expressed interest in pursuing an approach to RoW 
management that accounts for a variety of land-based resource 
values in addition to electricity. 
5. 4 Discussion 
Stakeholders associate a wide variety of non-electric 
resource values with T-RoWs, although many may not be easily 
identified upon first glance. In particular, access and 
aesthetics are important resource values on T-RoWs for local 
stakeholders in northern British Columbia. Resource values that 
have existed for generations continue to exist, despite changes 
in land tenure, despite the imposition of new value systems by 
utility corporations, and despite changes in land management 
strategies. Figure 5-4 illustrates the idea that resource values 
are not eliminated by creation of T-RoWs, rather they may be 
temporarily ignored. Utilities are challenged to accommodate a 
spectrum of resource values on T-RoWs through careful 
consideration of the values of local users. 
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The nature of stakeholder participation in IRM processes 
for electric T-RoWs will be determined as a function of local 
context. In the case of northern British Columbia, it is clear 
that groups and individuals with a vested interest in RoW 
management would like to participate in resource planning. 
Figure S-4 Non-electric resource values continue to exist on the RoW 
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As indicated in the results of the questionnaire, many would 
prefer a model of public participation that provides them with a 
v oice in decision-making. In order to address local resource 
values, the scope of land and resource management planning must 
be expanded to incorporate the contributions of stakeholders and 
petition the needs of users that cannot advocate on their own 
behalf. 
149 
In Chapter 6, in addition to analyzing the case study 
results in terms of locally identified resource values, the case 
study data are analyzed with respect to the theoretical 
perspectives presented in Chapter 3. This latter portion of the 
analysis will be integral in building a framework for resource 
management on electric T-RoWs. In order for WHM to be useful in 
the completed conceptual management framework, it should 
sufficiently satisfy both the practical and theoretical 
considerations required in an IRM approach. 
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Chapter 6 
Toward a Conceptua~ Framework for Integrated 
Resource Management on E~ectric Uti~ity 
Transmdssion Rights-of-Way 
6.1 Introduction 
Having examined the challenge of comprehensive resource 
management on electric T-RoWs, the concept and practice of IRM, 
the use of wildlife habitat management strategies in vegetation 
management, and the resource values of stakeholders in northern 
British Columbia, the task remaining is to complete the 
conceptual management framework for IRM on T-RoWs. The 
conceptual management framework is intended as a tool for 
resource managers who wish to implement a comprehensive approach 
to resource management on T-RoWs. Specific conclusions and 
recommendations based upon the entire body of research, including 
the conceptual framework, are reserved for Chapter 7. 
Chapter 6 begins with a critical analysis of the empirical 
investigation of WHM on British Columbia Hydro's T-RoWs. 
Specifically, the results of the case study are analyzed with 
respect to the interview data in order to define the role of WHM 
in the conceptual management framework. Following this, the 
empirical portion of the conceptual management framework is 
constructed. Beginning with previously identified theoretical 
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elements {Chapters 2&3), and adding empirically based information 
{Chapters 4&5), an approach to implementing IRM principles in T-
RoW management is developed. Chapter 6 concludes with a 
discussion of the strengths, weaknesses, applicability, and 
transferability of the conceptual management framework. 
6.2 Analyzing the Utility of Wildlife Habitat Management 
In Chapter 4, several conclusions were drawn about WHM on 
T-RoWs in northern British Columbia. The first of these was that 
WHM strategies are most beneficial when applied to the proper 
physical context. More specifically, in order to enhance 
wildlife habitat, management strategies should be tailored to 
reflect: {i) the composition of local plant and animal life; {ii) 
topographical characteristics of the chosen site; {iii) 
{iv) vegetation management objectives and overall program goals; 
annual budgets; and {v) line clearance standards. The objective 
of WHM is to minimize the need for invasive, short-cycle 
maintenance and maximize the density and diversity of desirable 
plant and animals species on the RoW, 
reliability standards. 
while maintaining 
With respect to addressing multiple resource values in land 
management on T-RoWs, therefore, WHM does expand the manager's 
scope beyond traditional considerations by offering some useful 
alternative techniques for RoW maintenance. Particularly in non-
urban areas, WHM provides a unique avenue for electric utilities 
to develop dynamic and responsive resource management plans. 
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However, the unsystematic application of WHM strategies in 
northern British Columbia means that the needs and values of 
stakeholders are not being fully addressed. Because WHM 
strategies are not part of formal company policy, and are often 
used by RoW technicians as an experimental approach to creating 
benefits, the results of WHM applications are not fully known. 
As such, although some of the needs and interests of certain 
stakeholders are currently being addressed through WHM on T-RoWs, 
they may be only incidentally. Non-electric resource values such 
as commodities, aesthetics, and access, as identified in Chapter 
5, may not be served through methods of wildlife habitat 
enhancement without a specific strategy for their incorporation. 
Another major finding of the case study is that on T-RoWs 
in northern British Columbia, methods of WHM are being used to 
address a multiplicity of resource values beyond just wildlife. 
RoW maintenance personnel in northern British Columbia recognize 
that wildlife habitat enhancement can help to create a RoW 
environment that is conducive to travel for both animals and 
humans, pleasing to the eye for nature lovers, and an integral 
feature of the local ecosystem. In particular, important non-
electric resource values such as recreation/public use and 
subsistence are currently well facilitated through WHM strategies 
on T-RoWs. 
However, as mentioned above, without a detailed 
understanding of what is important to local stakeholders the 
utility cannot be sure that an informal system of WHM 
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applications is sufficient to synchronize value systems in land 
and resource management. If interaction and coordination are to 
be achieved in RoW planning, as it is espoused in IRM, the 
utility must be willing to explore territory beyond its 
established value system. Although WHM, as applied on northern 
T-RoWs, is a positive step toward comprehensive management, a 
true translation of IRM principles into practice will require an 
approach to resource management that allows stakeholders to 
contribute their expertise. 
With respect to RoW management, WHM is believed to have the 
potential to translate the principles of IRM into applied 
management strategies. This conclu-sion follows from the 
potential for individuals to effect significant programmatic 
change, the variety of strategies that may be developed in a 
short period of time, and the ability of WHM strategies to 
address other land-based resource values associated with T-RoWs. 
What remains uncertain, however, is the ability of WHM to address 
the full spectrum of non-electric resource values, as identified 
by stakeholders in northern British Columbia. 
In the majority of interviews, respondents stated clearly 
that they would like to be involved with the utility in decision-
making processes. Stakeholders seek open communication with the 
utility, and a dynamic and equitable relationship between all 
parties affected by resource management activities on T-RoWs. As 
such, WHM strategies must be supplemented by elements of formal 
or deliberate interaction with the public. A proactive approach 
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to building lines of communication taken by the utility will not 
only benefit local stakeholders by identifying resource values 
not addressed through WHM strategies, but will provide RoW 
managers with the anecdotal information they need to improve upon 
current innovations. 
To summarize, WHM provides a unique opportunity to address 
a variety of non-electric resource values in T-RoW management. 
Many of the methods designed to benefit local wildlife species 
while cultivating a dense, low-growing vegetative community on 
the RoW also benefit local user groups. In particular, WHM 
strategies help to facilitate access to many destinations on or 
adjacent to the RoW by keeping the area free of unorganized 
debris and impassable vegetation, 
pathways. 
and maintaining existing 
However, many of the benefits incurred as a result of 
practicing WHM on T-RoWs are not systematically assured. 
Although RoW technicians link each strategy with a number of 
desired benefits (many of which are achieved), WHM is still being 
implemented on an "ad hoc" basis without formal monitoring, and 
in the absence of a comprehensive resource management plan. As 
such, WHM strategies alone are not enough to ensure that the 
needs of local stakeholders are addressed in T-RoW management. 
To achieve the principles of IRM in practice, stakeholders must 
be assured of their role in land and resource management 
planning. 
155 
6.3 A Conceptual Framework for Integrated 
Management on Electric Transmission RoWs 
Resource 
In Chapter 3, the theoretical portion of a conceptual 
management framework for IRM on T-RoWs was constructed. 
Specifically, the normative and empirical literature on IRM was 
amalgamated using Born and Sonzogni's (1995) conceptualization of 
IRM as an organizational foundation. From the literature on 
applied IRM, it was possible to define both the macro level 
theoretical principles of the framework, and an initial micro 
level of applied IRM management strategies. Lacking in the 
literature, however, was information of a more specific nature, 
namely, how to translate IRM in the field of T-RoW management. 
Now that a case study investigation of WHM on T-RoWs and a series 
of interviews with numerous stakeholders in northern British 
Columbia have been conducted, it is possible to construct the 
empirical portion of the conceptual management framework. 
Comprehensiveness, which is the first of four macro level 
elements in the conceptual management framework, may be achieved 
in T-RoW management by completing a series of steps designed to 
expand the traditional RoW management equation. In particular, 
T-RoW management plans should be comprehensive in terms of 
problem definition, methods of approach, resource planning 
horizons, information sources utilized, and policy 
considerations. 
Interconnectedness, as the second macro level management 
principle, may be achieved in T-RoW management through careful 
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consideration of linkages such as { i) stated management 
objectives and overall vegetation maintenance program goals; {ii) 
specific WHM strategies and their potential applications and 
benefits; {iii) education of key personnel and attainment of IRM 
principles; and {iv) RoW management and local ecosystemic health. 
Identifying these linkages allows the RoW manager to position 
himself/ herself with respect to developing a strategic resource 
management plan. 
The third macro level management principle that must be 
reflected in T-RoW management is the element of strategy. In 
terms of developing a functional management strategy for IRM on 
T-RoWs, strategy is key. An integrated plan for resource 
management must be strategic spatially, temporally, financially, 
and with respect to methods of application. By identifying and 
devoting resources to key interrelationships within the 
management equation, it may be possible to achieve maximum 
benefits while minimizing inputs. 
The final macro level theoretical element that characterizes 
IRM and completes the conceptual framework is interaction/ 
coordination with stakeholders. Empirically speaking, this 
element was found to be the most seriously lacking in current T-
RoW management strategies. However, by taking steps to build 
lines of communication with local stakeholders and promote 
understanding within the company itself, interaction/coordination 
can become the hallmark of IRM on T-RoWs. Figure 6-1 features 
the completed conceptual management framework for IRM on T-RoWs. 
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Interpreting the Conceptual Management Framework 
Having added the empirical portion of the conceptual 
management framework, there remains room for further 
interpretation. The empirical elements of the applied management 
strategy are intended to provide direction to electric utilities 
but still allow RoW managers the freedom to design a resource 
management strategy that makes sense in their own particular 
context. When interpreting the conceptual management framework, 
recall that in progressing from left to right there is an 
advancement from "big picture" conceptual ideas to more speci fic, 
ground-level management strategies. Moving from left to right 
along the cont inuum, the principles of IRM are being translated 
from theory into practice. 
6. 4 Discussion 
Strengths 
The conceptual management framework has several important 
strengths. First, it is built upon a carefully constructed 
theoretical foundation. The empirical elements of the framework 
are developed directly from this theoretical foundation and an 
applied resear ch program. As such, the conceptual framework may 
be considered valid from both a normative and an empirical 
perspective. Second, the conceptual framework leaves room for 
further interpretation. Rather than presuming to have knowledge 
of every detail of an IRM approach to T-RoW management, it 
provides the RoW manager with a new resource management paradigm 
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and practical suggestions on to how to make that paradigm a 
reality. The conceptual management framework is intended to 
provide direction, rather than dictation, and is therefore useful 
to a broader range of electric utilities. 
Third, although WHM strategies are an excellent method by 
which to expand the resource management equation, they represent 
only one of the avenues by which to achieve IRM principles in T-
RoW management. In non-urban areas with little plant and 
wildlife diversity, and in more densely populated areas, 
implementation of a wide range of WHM strategies may not be 
possible. However, it is still possible to develop resource 
management plans for these areas that are comprehensive, 
interconnective, strategic, and interactive/coordinative. 
Fundamental to achieving IRM in practice is effecting a change in 
how resource management problems are perceived, rather than 
adhering to specific methods of approach. 
Fourth, the conceptual management framework gains strength 
from the fact that it contains elements of significance to all 
levels of management within the utility. From the Board of 
Directors to contracted maintenance crews, it outlines new ideas 
for consideration by every person involved in developing resource 
management plans for T-RoWs. 
Finally, the framework supplies a variety of important 
contextual, functional, and attitudinal leverage points that may 
be used in T-RoW management to overcome certain barriers to 
implementation. Often in applications of IRM, boundaries between 
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countries, provinces, various levels and agencies of government, 
and scientific disciplines exist, creating formidable 
implementation barriers. These boundaries, which are often 
exacerbated by prevailing institutional arrangements, can make it 
very difficult to manage the interactions necessary for 
integration to occur in resource planning. 
Weaknesses 
Inherent in the conceptual framework are a number of 
weaknesses. The most significant of these is that the conceptual 
framework has not been tested. As a result, the extent of its 
to real-life management challenges remains applicability 
undetermined. In addition, the absence of testing makes it 
extremely difficult to identify areas of the framework that could 
be improved, deleted, or expanded upon. 
Another significant weakness of the conceptual management 
framework is that is has been developed in relative isolation, 
according to the biases of several groups of people. These 
include (i) the principle researcher and her graduate studies 
committee members; (ii) key informants in the case study; and 
(iii) various organizations in northern British Columbia. To add 
validity to the framework, it should be reviewed (and ideally 
tested) by persons removed from the core research team. The 
opinions of leading experts in IRM research, representatives of 
other utilities, and numerous other stakeholders would positively 
influence the content of the framework. 
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In addition, the conceptual framework may be weak because 
it may not be as transparent as originally intended. Despite the 
fact that all normative and empirical elements of the framework 
have been described in relative detail, conceptual frameworks are 
prone to multiple interpretations. It is possible that a 
sufficient level of detail has not been achieved to 
satisfactorily inform certain resource management situations. 
Finally, with respect to identifying leverage points for 
improving the IRM implementation process, although the conceptual 
framework contains useful information, at this early stage it is 
not known precisely which leverage points are most critical in 
the case of T-Row management. In other words, certain items in 
the conceptual framework will prove more important than others in 
helping T-RoW managers to attain their goals and objectives. 
Again, testing is necessary in order to refine the content and 
structure of the framework, and to classify potential barriers to 
implementation. 
Transferability 
The conceptual management framework for IRM on electric T-
RoWs developed in this thesis is transferable to other locations. 
Because many contextual factors such as legislation, and the 
presence of a rich diversity of plant and animal life are 
ubiquitous throughout the province, the framework is especially 
transferable to other regions managed by British Columbia Hydro. 
Geographically similar locations such as Alberta, and the US 
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Pacific Northwest may also find it relatively easy to transfer 
the ideas and suggestions espoused in the conceptual management 
framework. With various adaptations to the empirical portion of 
the framework, it should be transferable to many of the electric 
utility operations in Canada and the United States. 
Transferability may be limited in two ways, however. 
First, the framework may not be transferred to resource 
management problems associated with other types of RoWs, such as 
pipeline RoWs. The resource management context in these 
situations is entirely different, and warrants careful 
consideration in determining appropriate methods of response. 
Transferability of the framework may also be limited with respect 
to the nature of the electric utility company. The framework was 
designed with a government-operated Crown corporation in mind, 
and may not be entirely suitable for utilities classified as 
investor-owned or rural cooperatives. 
Chapter 7 provides the major conclusions reached in this 
thesis, and two sets of recommendations. The first set of 
recommendations is intended for electric utilities in general, 
while the second set is directed toward RoW maintenance personnel 
at British Columbia Hydro. Chapter 7 concludes with a discussion 
of suggested further research and a closing statement. 
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Chapter 7 
Integrated Resource Management on Transmission 
Rights-of-Way: Conc~usions and Recommendations 
7.1 Introduction 
Through an investigation of T-RoW management and the values 
that provide a basis for comprehensive management, a conceptual 
framework for resource management on electric T-RoWs that 
accounts for a variety of local land-based resource values in 
addition to electricity has been developed. The framework is 
derived primarily from two bodies' of information: (i) the 
normative planning concept of integrated resource management; and 
(ii) data collected in an empirical investigation of right-of-way 
management i n northern British Columbia. Information collected 
in formal interviews with stakeholders in land and resource 
management on T-RoWs in northern British Columbia was used to 
supplement the empirical portion of the conceptual management 
framework. 
Following is a detailed description of the major 
conclusions reached as a result of this research. Two sets of 
recommendations are then offered, one to electric utilities in 
general and one to resource managers at British Columbia Hydro. 
Chapter 7 concludes with a discussion on suggested further 
research and a closing statement. 
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7.2 Major Conclusions 
The following conclusions are based upon the evidence 
reported in Chapters 2 though 5. 
1. T-RoW management is evolving. For many years, RoW 
management was seen simply as a matter of brush control. Today, 
vegetation management programs in British Columbia, Canada, and 
the United States reflect a greater understanding of the natural 
environment, however, the movement toward holism in RoW 
management is still very much in its infancy. 
2. Vegetation maintenance programs are being refined in order 
to achieve multiple management objectives. As research on 
alternative methods of vegetation control has progressed, 
utilities have realized the limitations of the non-selective 
methods traditionally used. Selective methods of treatment in 
RoW management programs are now strongly encouraged and widely 
adopted. 
3. The idea of combining WHM with vegetation maintenance to 
achieve RoW management objectives has grown from the concept of 
using alternative methods to address multiple resource values on 
T-RoWs. Many scientific studies have proven wildlife habitat 
management to be both possible and desirable for electric 
utilities such as British Columbia Hydro who wish to expand their 
scope of RoW management. However, the use of WHM strategies 
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alone is not enough to ensure an integrated method of resource 
management on T-RoWs. 
4 . The concept and practice of IRM has been developed in a 
variety of disciplines and sub-disciplines. In particular, 
research in the fields of water resource management, urban and 
regional planning, and ecology has made important theoretical 
contributions in developing IRM. Integrated resource management 
is commonly defined as (i) comprehensive; (ii) interconnective; 
(iii) strategic; and (iv) interactive/coordinative. Developed in 
response to the limitations of traditional resource management 
theories such as rational-comprehensive and incremental planning, 
IRM is now being adopted by many resource management agencies 
based on the ecological premise that environmental systems must 
be managed as complete interactive systems. 
5. In large part, North American electric utility companies 
have not yet begun to incorporate IRM principles into RoW 
planning and maintenance activities. The policy initiative that 
most closely approximates the concept of IRM in the electric 
utility industry is IVM. While IVM is becoming a popular 
approach to vegetation maintenance, as a comprehensive approach 
to RoW management it is found to be lacking in several 
significant ways. In comparison, IRM provides an excellent 
foundation upon which to build a new management paradigm. 
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6. The emergence of WHM on British Columbia Hydro's Northern 
Region may be primarily attributed to the personal interest and 
local knowledge of two RoW maintenance technicians, Ian Stacey 
and Grant Rasmussen. Secondarily, it may be attributed to (i) 
the core-periphery structure layout of the provincial power grid 
which has allowed greater freedom in terms of policy adaptation 
in the Northern Region; and (ii) a fundamental shift in the way 
British Columbia Hydro management personnel perceive and address 
issues of an environmental nature. 
7. Since 1989, traditional methods of vegetation maintenance 
in northern British Columbia have been altered and supplemented 
to address the needs of local wildlife species and human user 
groups. Through trial and error, a number of specific techniques 
have become standard procedure for habitat enhancement on 34 
sites in the Northern Region. They are (i) selective herbicide 
application; ( ii) selective mowing; (iii) non-selective mowing; 
(iv) high-table mowing; (v) selective hand-cutting; (vi) seeding; 
(vii) windrows; (viii) woodpiles; (ix) nest management; (x) 
preserving wildlife trees; (xi) cattle grazing and farming; and 
(xii) no treatment. While timing/seasonal considerations are not 
a method of habitat enhancement, per se, they are important in 
maximizing the potential benefits of each applied wildlife 
habitat management strategy. 
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8 . Methods of habitat enhancement are most successful when 
applied in the proper context. Before a vegetation maintenance 
strategy is developed, each section of the RoW must be carefully 
scrutinized in order to assess its potential as wildlife habitat. 
Taking into account (i) the composition of local plant and animal 
life; (ii) the characteristics of the chosen site; 
vegetation management objectives and overall program goals; 
(iii) 
(iv) 
annual budgets; and (v) line clearance standards, maintenance 
prescriptions may be designed to cultivate a RoW landscape that 
is (i) useful as wildlife habitat; (ii) ecologically diverse; 
(iii) free of problem tree species; and (iv) non-threatening to 
the power supply. 
9. Based upon (i) the potential for individual, ground-level 
personnel to effect significant, cost-efficient programmatic 
change; (ii) the wide variety of effective and dedicated 
strategies that have been developed in a relatively short period 
of time; and (iii) the demonstrated ability of wildlife habitat 
management strategies to address other land-based resource values 
associated with T-RoWs, WHM has the potential to translate the 
principles of IRM into applied management strategies. 
10. A number of local land-based non-electric resource values 
are associated with T-RoWs in northern British Columbia. These 
include (i) aesthetic, (ii) recreation/public use, (iii) 
ecological/environmental; (iv) wildlife/wildlife habitat; (v) 
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cormnodity; (vi) cormnercial; (vii) educational; (viii) cultural; 
(ix) spiritual; (x) subsistence; (xi) medicinal/health; (xii) 
access; (xiii) safety; and (xiv) cormnunication value. Of these, 
access is the most valuable non-electric resource associated with 
T-RoWs by stakeholders in northern British Columbia. 
11. While the preferred nature of participation in resource 
planning on T-RoWs is variable, it is clear that there is a 
significant number of stakeholders in northern British Columbia 
who would like to be recognized as such, and included in the 
utility's decision-making process. Stakeholders unanimously 
agree that utilities, and more specifically British Columbia 
Hydro, should pursue an approach to resource management that 
accounts for a variety of local land-based resource values in 
addition to electricity. 
12. Wildlife habitat management provides a unique opportunity 
to address a spectrum of resource values in T-RoW management. 
Many of the methods designed to benefit local wildlife species 
while cultivating a dense, low-growing vegetative cormnunity on 
the RoW also benefit local user groups. However, many of the 
benefits realized as a result of practicing WHM on T-RoWs are not 
systematically assured. To achieve the principles of IRM in 
practice, stakeholders must be assured of their role in resource 
planning. 
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13. A conceptual framework for IRM on electric utility T-RoWs 
that accounts for a variety of local land-based resource values 
is feasible. A framework of this nature must contain both 
normative/theoretical and empirical/applied elements in order to 
ensure that the principles of IRM may be translated into 
practice. WHM can form the basis of an IRM approach to 
management on T-RoWs, but it is not sufficient to address the 
full spectrum of non-electric resource values on its own. In 
particular, special emphasis should be placed on the public 
participation aspect of the conceptual management framework for 
T-RoWs. This element of resource management is critical in 
effecting a dynamic approach to problem solving. 
14. Various strengths, weaknesses, and issues of 
transferability characterize the conceptual management framework. 
The framework is particularly strong in that it is built upon a 
carefully constructed theoretical foundation. However, it is 
particularly weak due to the fact that it has not yet been 
tested, or "ground-truthed." In terms of transferability, the 
framework may be applied successfully in areas with similar 
contextual conditions, such as in other regions of British 
Columbia, Alberta and the US Pacific Northwest. It may not be 
suitable for adaptation by managers responsible for other types 
of RoWs such as pipelines, or by utilities other than Crown 
corporations. 
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7.3 Recommendations to Electric Utilities 
Following is a set of general recommendations intended for 
electric utility companies that wish to implement an IRM approach 
to resource management on T-RoWs. 
1. Take stock of current T-RoW management policies, their 
goals and objectives, pertinent legislative documents, and 
related human resources in order to determine the current climate 
for change, and identify opportunities to promote an IRM approach 
to T-RoW management. 
2. Take stock of existing T-RoWs and current vegetation 
maintenance techniques. Ascertain the physical context of each 
transmission line, paying special attention to the local 
ecosystems through which it passes, the general composition of 
plant and animal life within each ecosystem, and any contact made 
with human settlements. Based upon this information, determine 
any non-electric resource values currently being addressed in RoW 
maintenance programs, and the potential for adopting WHM 
strategies as a way to address issues of resource management. 
3. Taking into account (i) the composition of local plant and 
animal life; (ii) the physical characteristics of targeted sites; 
(iii) vegetation management objectives and overall program goals; 
(iv) annual budgetary considerations; and (v) line clearance 
standards, begin to design maintenance prescriptions that promote 
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a RoW landscape that is useful as wildlife habitat, ecologically 
diverse, free of problem tree species, responsive to presence of 
non-electric resource values, and non-threatening to the power 
supply. Refer to the conceptual management framework developed 
in Chapter 6 for guidance when translating the principles of IRM 
into practice. 
4. Prepare a strategy for interaction with the public. In 
particular, local stakeholders in resource management on T-RoWs 
should be contacted. The purpose of this interacting with public 
bodies is to (i) communicate the utility's resource management 
policies and procedures to affected parties; (ii) determine which 
non-electric resource values are associated with local T-RoWs; 
and (iii) determ~ne whether or not these values can be addressed 
through the utility's vegetation maintenance program. For 
resource values not able to be adequately addressed through WHM 
on T-RoWs, seek alternative methods of approach. 
5. Educate internal staff directly and indirectly involved 
with T-RoW management activities on an on-going basis in order to 
promote acceptance and ownership of new ideas. Educate 
vegetation maintenance contractors, and all other parties 
external to the company but involved in RoW management. Seek 
mutually beneficial opportunities for cooperative management 
partnerships. 
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6. Establish a system of review (preferably a formal one) in 
order that new program initiatives may be evaluated and improved 
upon. Record successes and failures and communicate them to 
others engaged in the process of developing an IRM approach to 
resource management on T-RoWs. 
7.4 Recommendations to British Columbia Hydro 
Based upon the results of the case study and the interviews 
with stakeholders in northern British Columbia, a number of 
recommendations are made to persons involved in RoW management at 
British Columbia Hydro. 
1. Integrated Resource management should form the basis for 
resource management activities on T-RoWs in the new millenium. 
Wildlife habitat management and stakeholder participation should 
be relied upon operationally to achieve the principles of IRM in 
practice. 
2. The 1997 Vegetation Management Manual for Transmission & 
Distribution should be adjusted to emphasize the importance of 
IRM, WHM, and stakeholder participation in creating opportunities 
to address multiple resource values on T-RoWs. 
3. RoW maintenance technicians should be encouraged to 
continue to develop new WHM techniques for use in T-RoW 
management and to test those currently in use. 
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4. A shift from short-term budgetary planning horizons to mid-
or long-term budgetary planning horizons in T-RoW management is 
important. In order to develop RoWs that are integral features 
in local ecosystems, a highly systematic and proactive approach 
to management is necessary. 
5. Recent WHM efforts in the Northern Region should be 
immediately communicated to other T&D Regions managed by British 
Columbia Hydro, the electric utility industry at large, and local 
public bodies. All persons directly involved in or affected by 
T-RoW management activities, including vegetation maintenance 
contractors and landowners, should be informed of the intent and 
content of the utility's policies and procedures with respect to 
resource management on T-RoWs. Establishing lines of 
communication is necessary to foster understanding, open 
relations, and partnerships in the years ahead. 
symposia, seminars, refereed journal articles, 
Conferences, 
and public 
information sessions provide an ideal setting in which to 
communicate IRM and WHM initiatives, and British Columbia Hydro's 
stewardship of the environment. 
6. A study to establish the cost-efficiency of integrating WHM 
into T-RoW maintenance programs should be conducted. 
Establishing the long- and short-term cost-efficiencies of these 
methods will help to achieve "buy-in" and support from upper 
management levels. 
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7. Collaborative partnerships with various organizations for 
resource management on T-RoWs should be pursued. Whether short-
term or long-term, partnerships can lend validity, depth, and a 
spirit of cooperation to current programs, and help to lighten 
financial and other burdens associated with developing and 
administering programs in isolation. Educational institutions, 
local interest groups, government and non-government agencies, 
and other electric utilities are all potential partners in 
resource management. 
8. Local stakeholders in resource management activities on T-
RoWs should be consulted in order to identify the fullest 
possible spectrum of non-electric resource values associated with 
RoWs. In northern British Columbia, local stakeholders should be 
(i) involved in as many aspects of RoW management as possible, 
(ii) granted some degree of power in decision-making processes; 
and (iii) provided with opportunities to contribute their 
expertise on a continuing basis. 
9. Make arrangements to monitor resource management T-RoWs on 
an on-going basis. Record successes, failures, and especially 
data establishing the cost-efficiencies of implementing WHM 
strategies in RoW maintenance. Communicate new information to 
other utilities engaged in the process of developing an IRM 
approach to resource management on T-RoWs. 
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7.5 FUrther Research 
Further research is suggested. First, research must be 
done to test the conceptual framework developed in Chapter 6. 
The framework should be examined in terms of its functionality, 
accuracy, and ease of application. Second, a more thorough 
investigation into non-electric resource values and the nature of 
stakeholder participation in RoW management is required. Third, 
the cost-efficiency of using WHM strategies in T-RoW management 
programs must be established. Fourth, the nature of an IRM 
approach to resource management on T-Rows in areas that lack 
sufficient opportunities to implement WHM strategies should be 
explored because many T-RoWs exist in areas that are not as 
ecologically diverse as northern British Columbia is. Fifth, the 
WHM strategies currently in use on T-RoWs in northern British 
Columbia should be evaluated in order to determine more 
accurately their associated benefits and their ability to capture 
other resource values in the resource management equation. 
Finally, further research on the potential for IRM to be applied 
in other resource management problem-solving contexts should 
ensue. For example, IRM may provide a suitable foundation for 
resource management strategies in the gas pipeline industry, and 
on the distribution side of electric utility RoW management. 
7.6 Closing Statement 
Having studied the nature of resource management on T-RoWs 
and developed a conceptual framework by which to integrate a 
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variety of non-electric resource values into the planning 
equation, one question remains. Why should electric utilities 
adopt a more comprehensive approach to T-RoW management? The 
answer to this question is both simple, and complex. 
First, many (if not all) North American electric utilities 
have pledged to become "stewards of the environment." To date, 
in British Columbia, the interpretation of this phrase has 
largely been limited to issues of a riparian nature and some 
avian issues. While managing reservoirs, monitoring salmon 
stocks, and building osprey platforms is important, the utility 
that chooses to ignore land-based resource issues is choosing to 
ignore the largest resource management issue that many utilities 
now face. In British Columbia alone there are more than 17000 
circuit kilometers of transmission line. To dismiss the 
implications of managing this enormous land base is to turn a 
blind eye to what obviously should be a central concern. 
Second, it may be that a comprehensive resource management 
plan for T-RoWs is seen by some utilities as an impossibly large 
undertaking. In the past, RoW managers may have preferred to 
target their budget dollars on environmental projects so they 
would make some immediate difference, or get noticed by the 
public. Integrated resource management on T-RoWs is not an 
environmental project. It is an innovative approach to 
addressing the same issues that RoW managers have always faced: 
line clearance, maintaining access, and good public relations. 
Applying IRM principles to RoW management repositions the utility 
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with respect to achieving its goals and objectives. Rather than 
maintaining a reactive, non-responsive approach to resource 
management on T-RoWs, IRM allows the utility the opportunity to 
make more informed decisions, consider the full implications of 
its management strategies, and take responsibility for its 
actions. A comprehensive resource management strategy for T-RoWs 
does not require the utility to address every single physical and 
social relationship that is identified. It simply puts the 
utility in a position of strength, where resource managers are at 
least able to say, " ... we have considered this," instead of 
ignoring many of the issues at hand. 
Finally, the most compelling reason for electric utilities 
to consider a more comprehensive approach to resource management 
on T-RoWs is that in the long-term, it is cost-efficient. In the 
case of British Columbia Hydro, at least 34 different sites, some 
of them many circuit kilometers long, have been developed to 
address a variety of resource values in addition to electricity. 
Many of these sites now require less maintenance and attract more 
use than they ever did before, without a persisting increase in 
annual maintenance budgets. Integrated resource management is a 
direct challenge to electric utilities to positively influence a 
wider range of natural resources given their limited management 
scope. It can be done, it has been done, and it is being done. 
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Chain of Evidence 
Wildlife Habitat Management on Transmission Rights-of-Way 
In Northern British Columbia: A Case Study 
Goal of case study: to docurne~t wildlife habitat management as it is 
performed on British Columbia Hydro's northern T-RoWs in order that this 
approach may be analyzed from the perspective of addressing multiple land-
based resource values in northern British Columbia. 
Objectives of case study: to describe (i) factors underlying the emergence of 
wildlife habitat management strategies on northern T-RoWs; (ii) the nature of 
wildlife habitat management strategies used on northern T-RoWs; and (iii) the 
purpose of incorporating wildlife habitat management into "traditional" 
vegetation maintenance prescriptions from the perspective of British Columbia 
Hydro personnel. 
J, 
Data collected for first objective: formal and informal interviews with 
British Columbia Hydro Northern Region vegetation maintenance personnel, 
participant and direct observation. Primary conclusion: emergence due to 
personal interest and local knowledge of two RoW maintenance technicians. 
Also due to the core-periphery structure of British Columbia Hydro which 
allows greater freedom in terms of policy adaptation, and a fundamental shift 
in the way British Columbia Hydro management perceives and addresses issues 
of the environment. 
~ 
Data collected for second objective: participant and direct observation, 
formal and informal interviews with British Columbia Hydro Northern Region 
vegetation maintenance personnel. Primary conclusion: strategies are used on 
at least 34 sites on northern T-RoWs to benefit a wide variety of local 
wildlife species. Strategies currently used include a variety of innovative 
techniques and adapted "traditional" techniques. 
l 
Data collected for third objective: formal and informal interviews with 
British Columbia Hydro Northern Region RoW maintenance technicians. Primary 
conclusion: wildlife habitat management has been incorporated into 
traditional vegetation maintenance programs for the purpose of recognizing 
and addressing multiple resource values on T-RoWs. 
~ 
Primary conclusion with respect to goal of case study: based upon the 
potential of individual, ground-level personnel to effect significant, cost-
efficient programmatic change, the wide variety of effective and dedicated 
strategies that may be developed in a relatively short period of time, and 
the demonstrated ability of wildlife habitat management strategies to address 
other land based resource values associated with T-RoWs, wildlife habitat 
management indeed has the potential to translate the principles of integrated 
resource management into applied management strategies. 
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Site Tower #s: 
Manager: 
Time of Day: 
Date Visited: 
Transportation 
Ambient Weather: 
Party Members: 
Pictures Taken: Yes: No: 
Film Speed: 
Prelim Notes: 
Species Targeted: 
Wildlife Habitat Management Objectives/Description Of This Site: 
Most Recently Completed Management Prescription On This Site: 
Management Prescription History Of This Site: 
Evidence Of Targeted Species On Site: 
Evidence Of Other Species On Site: 
Other: 
Signature=-------------------------------------------------------------
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Wildlife Management Interview Questionnaire 
1. When did you begin working at your current position with BC Hydro? 
2. When did you begin to incorporate wildlife management strategies into your 
usual vegetation maintenance practices? 
3. Why did you begin to incorporate wildlife management strategies into your 
usual vegetation maintenance practices? (please list all reasons) 
4. Which of the reasons listed in question # 3 figured most prominently in 
your decision to incorporate wildlife management strategies into your 
usual maintenance practices? 
5. Where did you gain your knowledge of BC's northern landscape? 
6. Where did you gain your knowledge of BC's northern wildlife habitat and 
animal behavioural patterns? 
7. What past experience (life, work-related or otherwise) has influenced your 
ability to incorporate wildlife management strategies into usual 
vegetation maintenance practices? 
B. In your opinion, why have wildlife management strategies emerged on 
northern transmission rights-of-way as opposed to BC Hydro's other 
transmission maintenance areas? (please list all reasons) 
9. Budgets aside, what factors (management related, land-based or otherwise) 
currently influence the degree of freedom you enjoy in conceiving and 
implementing specific maintenance prescriptions in your management area? 
10. In your opinion, has a) physical distance and/or; b) communicative 
distance between your management area and Edmonds played a role in the 
emergence of wildlife management strategies on northern transmission 
rights-of-way? 
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APPENDIX E 
Wildlife Habitat Management Site 
Profiles and Maps 
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APPENDIX E - INDEX 
Boreal White and Black SpruceiBWBSI 1-8 16-19, 22 23 25-33 
Sub-Boreal SpruceiSBS) 9-15, 20, 21, 34 
Boreal White and Black 25-29 
21 
Cool Central Sub-Boreal 9-15, 34 
Cool Central Sub-Boreal 20 
Selective Herbicide Application ISHAJ 1-6, 9, 19, 22, 24, 25, 33 
Selective Mowing ISM) 3-6 8-10, 12, 17, 18, 21 23 27 30 
Non-selective Mowing INSMJ 1-3, 13, 15, 16, 19, 22, 23, 25, 30, 31, 33 
High-table Mowing IHTMJ 14, 15, 20 
Selective Hand Cutting ISHCJ 3, 9, 10, 14, 15, 21, 22, 32,34 
Cut end Treat ICT) 1-3, 5, 6-9, 11-13, 17, 18, 23, 26, 28-31 
Seeding lSI 15, 22 
Windrows IWNDJ 3, 5, 6, 8, 12, 15, 17, 18, 23, 26, 28 
Woodpiles IWDPJ 3 
Nest Management INM J 31,34 
Wildlife Trees IWTJ 30 
Cattle Grazing/ Farming ICGIFJ 1' 19 
Sheep Trials ISTJ 13 
Girdling IGJ 14, 15 
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Line: 
Mile: 
ROW Technician: 
Date of First Visit: 
Featured Wildlife 
Soil Type: 
Deciduous: 
Coniferous: 
Ownership: 
Concerns: 
Land Use: 
Bio-geo-climatic Zone: 
Bio-geo-climatic Sub-
Water Bodies: 
5L1&2 
0 - 5 
SITE # 1 
Ian Stacey 
August 22, 1997 
deer, small fur-bearers, elk 
bedrock, sand or gravel 
willow, northern black cottonwood, poplar, 
spruce 
Crown 
visible to public, wildlife habitat, fish 
unclassified Crown, agricultural 
BWBS 
BWBS 
creek, dugout, Peace River 
Wildlife Habitat Management Objective/Description Of This Site: 
This is a cattle grazing area. Suppress tall growing target species. 
Groom for pasture. Leave willow and other low-growing brush intact. 
Most Recently Completed Management Prescription On This Site (including 
cost/ha) : 
1996: Selective cut and treat ($915.00/ha) 
Management Prescription History Of This Site (including cost/ha): 
1965/ 67: 5L1/5L2 built 
1989: Mechanical mowing ($540.00/ha) 
1990: Tordon 101 application ($173.00/ha) 
c. 1994: Grazing pasture developed ($613.00/ha) 
Evidence Of Targeted Species On Site: 
Elk, deer tracks on the ROW. 
Elk, deer droppings on the ROW. 
Trees rubbed by bucks/ bulls. 
Evidence Of Other Species On Site: 
Coyote sighted. 
Other: 
Community pastu re area-deep cattle trails to dugouts, etc. 
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1.o1 
Line: 
Mile: 
ROW Technician: 
Date of First Visit: 
Featured Wildlife 
Soil Type: 
Deciduous: 
Coniferous: 
OWnership: 
Concerns: 
Land Use: 
Bio-geo-climatic Zone: 
Bio-geo-climatic Sub-
Water Bodies: 
SITE # 2 
5L1&2 
5.5 - 8 
Ian Stacey 
August 14, 1997 
moose, elk and deer 
sand or gravel 
willow, northern black cottonwood, poplar, 
pine 
Crown 
visible to public, wildlife habitat 
unclassified Crown 
BWBS 
BWBS 
Peace River, creek 
Wildlife Habitat Management Objective/Description Of This Site: 
Maintain pasture land for cattle grazing. Using selective herbicide 
applications, remove tall growing species such as cottonwood, aspen, 
birch and alder. Leave willow intact for year-round moose browse. Elk 
and deer take advantage of grass species. Herbicide trials taking 
place near 6/3 and 7/3. ROW is populated by shrubs, brush, grass, 
berry bushes, wildflowers, insects and some fairly mature cottonwood. 
Most Recently Completed Management Prescription On This Site (including 
cost/ha) : 
1997: Basal herbicide trial applications using a Garlon I Bayol 35 
solution ($390.00 I ha) 
Management Prescription History Of This Site (including cost/ha): 
1965/ 67: 5Ll/ 5L2 built 
1991: mechanical mowing ($960.00 /ha) 
1992: selective herbicide application ($375.00 /ha) 
1992: (near 7/4) cut, treat and pile ($1700.00 /ha) 
1997: basal herbicide trial applications ($390.00 /hal 
Evidence Of Targeted Species On Site: 
Red osier dogwood shoots have been nipped off last year. This area 
looks just like any pasture: cow paths meander through ankle-deep 
grass, small plants have been grazed upon while shrubs and small trees 
remain intact. Cow droppings and many tracks (especially in wet 
areas) are present. Evidence of heavier winter browse on willow /aspen 
species. Sightings of deer, moose and elk while working in section. 
Evidence Of Other Species On Site: 
Coyote tracks. 
Bear droppings on the ROW road; stumps and logs torn apart by bears. 
Blue grouse nests in brushpiles; hawks hunting brushpiles. 
Other: 
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Line: 
Mile: 
ROW Technician: 
Date of First Visit: 
Featured Wildlife 
Soil Type: 
Deciduous: 
Coniferous: 
OWnership: 
Concerns: 
Land Use: 
Bio-qeo-climatic Zone: 
Bio-qeo-climatic Sub-
Water Bodies: 
SL1&2 
8 - 16 
SITE # 3 
Ian Stacey 
February 27, 1998 
moose, small fur-bearers (coyote, ermine, 
sand or gravel, bedrock 
willow, north black cottonwood, poplar, birch 
pine, spruce 
Crown 
wildlife habitat, visible to public, fish 
unclassified Crown, agricultural 
BWBS 
BWBS 
creek 
Wildlife Habitat Manaqement Objective/Description Of This Site: 
Create moose browse. 
Remove all deciduous species except willow, keep conifers short. 
Create woodpiles and windrows with slash for small fur-bearers. 
Most Recently Completed Manaqement Prescription On This Site (includinq 
cost/ha) : 
1997: cut and treat with Garlon, pile slash in small canyons to create 
woodpiles and windrows. Remove vegetation in space intervals to 
create a staggered effect. 
Manaqement Prescription History Of This Site (includinq cost/ha): 
1965/67: SL1/SL2 built 
1989: Mechanical mowing ($471.00/ha) 
1990: Tordon 101 applied in certain areas ($173.00/ha) 
1991: Slashing ($760.00/ha) 
1997: cut and treat, pile slash 
Evidence Of Tarqeted Species On Site: 
Many animal tracks visible: wolf, weasel, mink, rabbit, squirrels and 
coyotes. 
Moose tracks, daybeds and droppings. 
Heavily browsed willow stands. 
Evidence Of Other Species On Site: 
Ptarmigan tracks. 
Other: 
This site is grazed each year from June to August by cattle from Misty 
Meadows. Vegetation consists mostly of a thick fescue cover 
complimented by willow stands and few small cottonwoods. Moose are 
wintering on ROW in certain places on this site. 
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Line: 
Mile: 
ROW Technician: 
Date Visited: 
Featured Wildlife 
Soil Type: 
Deciduous: 
Coniferous: 
OWnership: 
Concerns: 
Land Use: 
Bio-geo-climatic Zone: 
Bio-geo-climatic Sub-
Water Bodies: 
SITE # 4 
5L1&2 
19 - 23 
Ian Stacey 
August 29, 1997 
moose and grizzly 
sand, gravel, bedrock or boulders 
willow, northern black cottonwood, poplar, 
pine, spruce 
Crown 
wildlife habitat 
unclassified Crown 
BWBS 
BWBS 
creek, swamp 
Wildlife Habitat Management Objective/Description Of This Site: 
Create food and cover for moose and grizzly. 
Moose: remove undesirable, tall-growing species to cultivate as much 
willow and as many shrubs as possible 
Grizzly: remove undesirable tall-growing species to open the area up to 
sunlight, encourage fleshy plants (eg. cow parsnip, clover), berry 
bushes and a varied landscape 
Most Recently Completed Management Prescription On This Site (including 
cost/ha) : 
1994: Back-pack foliar application 
Management Prescription History Of This Site (including cost/ha): 
1965/ 67: 5L1/5L2 built. 
1993: Mechanical mowing ($940.00/ha) 
1994: Back-pack foliar application ($460.00/ha) 
Evidence Of Targeted Species On Site: 
Bear scat on roads and trails. 
Mouse droppings on roads and trails. 
Willows and mountain ash browsed by moose. 
Evidence Of Other Species On Site: 
Blue grouse on ROW. 
Songbirds on ROW. 
Other: 
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Line: 
Mile: 
ROW Technician : 
Date of First Visit: 
Featured Wild1ife 
Soil Type: 
Deciduous: 
Coniferous: 
OWnership: 
Concerns: 
Land Use: 
Bio-geo-climatic Zone: 
Bio-geo-climatic Sub-
Water Bodies: 
SITE # 5 
5L1&2 
26 - 30 
Ian Stacey 
August 29, 1997 
moose, elk, black bear, grizzly bear, grouse 
sand or gravel, bedrock, boulders 
willow, northern black cottonwood, poplar, 
spruce, pine 
Crown 
wildlife habitat 
unclassified Crown 
BWBS 
BWBS 
creek, swamp 
Wild1ife Habitat Management Objective/Description Of This Site: 
Remove tall-growing target species, open area up to sunlight. 
Encourage food plants such as berries and greens for bears, and willow 
for moose. 
Preserve grassy ridges and slopes. 
Most Recently Completed Management Prescription On This Site (including 
cost/ha): 
1995: Cut, treat and pile operation ($1,370.00/ha) 
Management Prescription History Of This Site (including cost/ha): 
1965/67: 5Ll/5L2 built. 
1992: Mechanical mow west end ($820.00/ha) 
1994: Back-foliar on mowed areas ($390.00/ha) 
1995: Cut, treat, and pile operation ($1,370.00/ha) 
Evidence Of Targeted Species On Site: 
Stumps and logs torn apart by bears looking for insects. 
Willows and shrubs heavily browsed by moose. 
Elk and deer trails on open ridges. 
Evidence Of Other Species On Site: 
Several birds' nests in mature willow clumps. 
Hawks in area indicate presence of prey species. 
Other: 
Area used by recreationalists for picking berries, and riding ATVs and 
snowmobiles. 
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2/5 
Line: 
Mile: 
ROW Technician: 
Date of First Visit: 
Featured Wildlife 
Soil Type: 
Deciduous: 
Coniferous: 
Ownership: 
Concerns: 
Land Use: 
Bio-geo-climatic Zone: 
Bio-geo-climatic Sub-
Water Bodies: 
SITE # 6 
5L1&2 
30 - 33 
Ian Stacey 
August 29, 1997 
deer, moose, and bears 
bedrock, sand or gravel 
willow, northern black cottonwood, poplar, 
pine, spruce 
Crown 
wildlife habitat, visible to public 
unclassified Crown 
BWBS 
BWBS 
creek 
Wildlife Habitat Management Objective/Description Of This Site: 
Remove tall growing species, promote shrub communities, fruit-bearing 
species, etc. 
Piles of slash and windrows for ground nesting birds and small mammals. 
Preserve grassy ridges and south slopes. 
Most Recently Completed Management Prescription On This Site (including 
cost/ha): 
1995: Cut, treat, and pile ($1,370.00/ha) 
Management Prescription History Of This Site (including cost/ha): 
1965/67: 5L1/ 5L2 built. 
1993: Mechanical mow ($800.00/ha) 
1994: Back-pack foliar applied to mowed areas ($420.00/ha) 
1995: Cut, treat, and pile ($1,370.00/ha) 
Evidence Of Targeted Species On Site: 
Stumps and logs torn apart by bears looking for insects. 
Evidence of heavy browsing on shrubs and willows. 
Elk and deer tails on open slopes. 
Bear trails thr ough raspberry patches. 
Evidence Of Other Species On Site: 
Small mammals (squirrels and chipmunks) eating rosehips. 
Other: 
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117 
Line: 
Mile: 
ROW Technician: 
Date of First Visit: 
Featured Wildlife 
Soil Type: 
Deciduous: 
Coniferous: 
Ownership: 
Concerns: 
Land Use: 
Bio-geo-climatic Zone: 
Bio-geo-climatic Sub-
Water Bodies: 
SITE # 7 
5L1&2 
35 - 37 
Ian Stacey 
not seen 
moose, grizzly bears, small fur-bearers, 
bedrock, boulders 
willow, north black cottonwood, poplar 
pine, spruce 
Crown 
visible to public, wildlife habitat 
unclassified Crown 
BWBS 
BWBS 
none significant 
Wildlife Habitat Management Objective/Description Of This Site: 
Area of high elevation, steep rocky slopes and open grassy ridges. 
Maintain and enhance shrub community, preserve open grass areas. 
Promote diversity in vegetation landscape. 
Most Recently Completed Management Prescription On This Site (including 
cost/ha): 
1996: Selective cut and treat herbicide application ($1740.00 /ha) 
Management Prescription History Of This Site (including cost/ha): 
1965/ 67: 5L1/ 5L2 built 
1993 : Selective cut and treat ($2100.00 /ha) 
1996: Selective cut and treat ($ 1740.00 /ha) 
Evidence Of Targeted Species On Site: 
Evidence of continued heavy winter moose browse on the high elevation 
sections. Twenty-seven year old black poplars only 7 feet high. Deer 
trails and scat on grassy slopes. Grizzly scat, diggings and stump/ 
log disturbance. Close encounter with large grizzly in fall '95. Many 
birds' nests in section, particularly in Douglas maple fans and larger 
willow clumps. Sightings of moose, deer, grizzlies, wolverine, marten 
and songbirds. 
Evidence Of Other Species On Site: 
Black bears in raspberry patches, chipmunks and songbirds eating 
raspberries on rocks and stumps. 
Other: 
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Line: 
Mile: 
ROW Technician: 
Date of First Visit: 
Featured Wildlife 
Soil Type: 
Deciduous: 
Coniferous: 
OWnership : 
Concerns: 
Land Use: 
Bio-geo-climatic Zone 
Bio-geo-climatic Sub-
Water Bodies: 
SITE # 8 
5L1,2&3 
43 - 44 
Ian Stacey 
July 28, 1997 
black bear, grizzly bear, moose, small fur-
bedrock, sand or gravel 
willow, northern black cottonwood, poplar, 
pine, spruce 
Crown 
wildlife habitat 
unclassified Crown 
BWBS 
BWBS 
creek, swamp 
Wildlife Habitat Management Objective/Description Of This Site: 
This area is pri me moose and bear habitat. Clear area of large trees 
to allow as much sunlight as possible to reach the ground. Encourage 
food plants and berries for bears, willow for moose. This area is 
thick with brush and covers some steep and rocky terrain. Very few 
target tree species have regenerated on this site. 
Most Recently Completed Management Prescription On This Site (including 
cost/ha): 
1996: Selective mowing using a boom mower ($940.00/ha) 
Management Prescription History Of This Site (including cost/ha): 
1965/ 67/75: 5Ll/ 5L2/ 5L3 built. 
1995: Cut, treat, and pile operation ($1,1720.00/ha) 
1996: Selective mowing using a boom mower ($940.00/ha) 
Evidence Of Targeted Species On Site: 
Three black bears sited. 
Bear tracks on ROW road. 
Evidence Of Other Species On Site: 
Moose have been browsing through willow stands. Nipped off branches. 
Coyote tracks near pond. 
Old grizzly tracks on trails. 
Other: 
In some places on this site, the ground level dips far below the 
overhead transmission lines. Here, the vegetation does not need 
maintenance and remains intact, including target species. 
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Line: 
Mile: 
ROW Technician: 
Date of First Visit: 
Featured Wildlife 
Soil Type: 
Deciduous: 
Coniferous: 
Ownership: 
Concerns: 
Land Use: 
Bio-geo-climatic Zone: 
Bio-geo-climatic Sub-
Water Bodies: 
SITE # 9 
SL1,2&3 
45 - so 
Ian Stacey 
July 28, 1997 
grizzly bear, black bear, moose, small fur-
bedrock, sand or gravel 
willow, northern black cottonwood, poplar, 
pine, spruce 
Crown 
wildlife habitat 
unclassified Crown 
SBS 
SBSj2 
creek, swamp 
Wildlife Habitat Management Objective/Description Of This Site: 
Tailor vegetation mix for wildlife habitat in general: food and cover 
most important elements on this site. Along the ROW road are many 
daisies and other wildflowers. Trees grow very slowly here: conifers 
that are 10-15 years old are only 2 or 3 feet high. Lots of bees and 
insect activity in this area as well. This wildlife habitat management 
site is divided roughly into three parts, to break maintenance 
prescriptions down into manageable parts. 
Most Recently Completed Management Prescription On This Site (including 
cost/ha) : 
1995: (48/1 to 49/1) cut and treat using Garlon. 
Management Prescription History Of This Site (including cost/ha) : 
1965/ 67/ 75: SL1/ SL2/ SL3 built 
1991: Selective mowing in suitable areas of the ROW 
1992/3: (49/1 to 50/3) selective mowing and selective back-pack foliar 
herbicide application (cut and treat with Garlon) ($700.00/ha -mow, 
$420.00/ha- spray) 
1994: (46/2 to 47/3) selective mowing, selective hand cutting 
($1,320.00/ha) 
Evidence Of Targeted Species On Site: 
Black bear sited. 
Lots of black bear, moose, wolf tracks sited. 
Evidence Of Other Species On Site: 
Deer tracks sited. 
Two blue grouse sited. 
Other: 
There are at least three distinct management sites within the larger, 
designated habitat management area here. Because this part of the ROW 
is very removed from human activity and has a slow vegetative growth 
rate, it is a relatively undisturbed area that is rich in wildlife. 
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SITE # 10 
Line: 5L1,2&3 
Mile: 57 - 60 
ROW Technician: 
Date of First Visit: 
Ian Stacey 
July 16, 1997 
bear, moose Featured Wildlife 
Soil Type: 
Deciduous: 
Coniferous: 
Ownership: 
Concerns: 
Land Use: 
Water Bodies: 
sand or gravel 
willow, northern black cottonwood, poplar, birch 
spruce, fir 
Crown 
wildlife habitat 
unclassified Crown 
creek 
Wildlife Habitat Management Objective/Description Of This Site: 
This area is traditionally bear and moose habitat. The objective here 
is to open the area up to sunlight and leave as much willow intact as 
possible. Mowing small patches of undesirable tree species in 
alternating intervals allows management objectives to be achieved while 
leaving food and cover on the site year round. Open area to 
successional growth and halt at desired stage. 
Most Recently Completed Management Prescription On This Site (including 
cost/ha): 
1997: Selective mowing, selective hand-cutting (with chainsaw) 
($1,700.00/ha) 
Management Prescription History Of This Site (including cost/ha): 
1965/ 67/75: 5L1/5L2/ 5L3 built 
1995: Selective mowing and hand-cutting ($1,620.00/ha) 
1997: Selective mowing, selective hand-cutting (with chainsaw) 
($1,700.00/ha) 
Evidence Of Targeted Species On Site: 
Sow grizzly and two cubs sited by mowing crew. 
Bear tracks and droppings. 
Moose browsing evidence prevalent over entire area. 
Evidence Of Other Species On Site: 
Elk tracks. 
Other: 
Stacey had close encounter with large grizzly at 58 mile creek crossing 
i n late July. 
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Line: 
Mile: 
ROW Technician: 
Date of First Visit: 
Featured Wildlife 
Soil Type: 
Deciduous: 
Coniferous: 
OWnership: 
Concerns: 
Land Use: 
Bio-geo-climatic Zone: 
Bio-geo-climatic Sub-
Water Bodies: 
SITE # 11 
5L1,2&3 
65 mile 
Ian Stacey 
not yet seen 
grizzly bears, small fur bearers, songbirds 
sand or gravel, boulders 
willow, north black cottonwood, poplar, birch 
spruce 
Crown 
wildlife habitat 
unclassified Crown 
SBS 
SBSj2 
creek 
Wildlife Habitat Management Objective/Description Of This Site: 
Remove deciduous tree canopy to allow sunlight to access smaller 
shrubs, berry bushes. 
Promote low growing shrub community 
Most Recently Completed Management Prescription On This Site (including 
cost/ha) : 
1993: selective cut and treat ($ 1900.00 /ha) 
Management Prescription History Of This Site (including cost/ha): 
1965/ 67/ 79: 5Ll/ 5L2/ 5L3 built 
1993: selective cut and treat ($1900.00 /ha) 
Evidence Of Targeted Species On Site: 
Grizzly scat and sign abundant in section. Stumps torn apart; trails 
in cow parsnip etc. 
Close encounter with grizzly in 1996 while traveling through section. 
Have seen pine marten, 
lynx, and weasel tracks on snow in section. Bird nests in willow 
clumps. The area has a very significant amount of huckleberry and 
blueberries in season. 
Evidence Of Other Species On Site: 
The area is adjacent to the Powder King Ski Resort and as such, 
receives a grea t deal of winter activity but virtually no summer use. 
Other: 
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SITE # 12 
Line: 5L1,2&3 
Site: 72 - 77 
ROW Technician: 
Date of First Visit: 
Ian Stacey 
July 16, 1997 
Featured Wildlife 
Soil Type: 
Deciduous: 
Coniferous: 
Ownership: 
Concerns: 
Land Use: 
Water Bodies: 
grizzly bear, moose, small fur-bearers 
bedrock, sand or gravel, fine grain or clay, boulders 
willow, northern black cottonwood, poplar, birch, maple 
pine, spruce 
Crown 
wildlife habitat, visible to public, fish habitat 
unclassified Crown 
creek, river, swamp, ditch 
Species Targeted For Bears 
Wildlife Habitat Management Objective/Description Of This Site: 
This is the first northern site ever developed for bear habitat. All 
tall growing tree species removed from this site to allow maximum 
sunlight into the area. This area now has abundant cow parsnip in the 
spring and raspberry bushes in late summer and fall. Skunk cabbage 
also grows here, which is a popular source of food for bears. Create 
lush open areas for bears. Try to keep open areas to .5 to 1 ha in 
size, maintain security cover. 
Most Recently Completed Management Prescription On This Site (including 
cost/ha) : 
1995: Selective mechanical mowing ($1,300.00/ha) 
Management Prescription History Of This Site (including cost/ha): 
1965/ 67/ 75: 5Ll/ 5L2/ 5L3 built 
1990: Cut, treat, and pile ($1,600.00/ha) 
1992: Cut, treat, and pile ($1,750.00/ha) 
1993: Selective mechanical mowing ($1,100.00/ha) 
1995: Selective mechanical mowing ($1,300.00/ha) 
Evidence Of Targeted Species On Site: 
Grizzly and black bear droppings and tracks. 
Evidence Of Other Species On Site: 
Moose droppings. 
Heavy browsing activity evident throughout area. 
Other: 
Although this site is high up in the Pine Pass, there many streams and 
wet spots in the area. The bedrock that lies just below ground surface 
keeps the water from sinking and allows a fairly lush vegetative cover 
to flourish . It also ensures that native animal species have an 
abundant supply of water throughout most of the year. 
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2 1 '1 
Line: 
Mile: 
ROW Manager: 
Date of First Visit: 
Featured Wild1ife 
Soil Type: 
Deciduous: 
Coniferous: 
OWnership: 
Concerns: 
Land Use: 
Bio-geo-climatic Zone: 
Bio-geo-climatic Sub-
Water Bodies: 
SITE # 13 
5L1,2&3 
77 - 84 
Ian Stacey 
July 14, 1997 
moose, grizzly bear 
bedrock, sand or gravel, fine grain or clay, 
willow, northern black cottonwood, poplar, 
spruce, pine 
Crown 
wildlife habitat, visible to public 
unclassified Crown 
SBS 
SBSj2 
creek, ditch 
Wild1ife Habitat Management Objective/Description Of This Site: 
This is the site of the sheep trials (1991-93). At present, it is 
slowly being returned to its traditional use as moose wintering 
grounds. ROW vegetation has recovered somewhat from the years of 
sheep-grazing: ankle deep grasses and forbs are mixed with lots of 
wildflowers such as daisies and Indian paintbrush. The rest of this 
site has been almost entirely converted to a low-growing shrub 
community (thick cover of willow and alder). 
Most Recently Completed Management Prescription On This Site (including 
cost/ha): 
1995: Cut and treat (#1,300.00/ha) 
Management Prescription History Of This Site (including cost/ha): 
1965/ 67/ 75: 5L1/ 5L2/ 5L3 built 
1989: Mechanical mowing ($840.00/ha) 
1990: Mechanical mowing ($860.00/ha) 
1993: Sheep trials ($1,500.00/ha) 
1993: Mechanical mowing ($900.00/ha) 
1995: Cut and treat (#1,300.00/ha) 
Evidence Of Targeted Species On Site: 
Bear scat and tracks on road, mouse droppings and evidence of browsing 
activity. 
Evidence Of Other Species On Site: 
Squirrels on ROW road. 
Bear droppings on ROW road. 
Other: 
The sheep grazing trial was unsuccessful for several reasons. 1) sheep 
are not selective grazers-besides suppressing unwanted vegetation, they 
also suppress desirable vegetation, removing valuable food plants form 
the area; 2) sheep pollute the water and destroy the trees in riparian 
areas; 3) sheep are easy prey for bears, and other predatory fur-
bearers. 
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2 31 
Line: 
Site: 
Manager: 
Date of First Visit: 
Featured Wildlife 
Soil Type: 
Deciduous: 
Coniferous: 
Ownership: 
Concerns: 
Bio-geo-climatic Zone: 
Bio-geo-climatic Sub-
Land Use: 
5L1,2&3 
85 mile 
SITE # 14 
Grant Rasmussen 
October 23, 1997 
moose, grizzly bear, osprey, caribou, black 
fine grain or clay 
willow, northern black cottonwood, poplar, 
pine, spruce, hemlock 
Crown 
visible to public, wildlife habitat, trapline, 
SBS 
SBSj2 
active trapline, unclassified Crown 
Wildlife Habitat Management Objective/Description Of This Site: 
Create cover and aid movement of bears by leaving corridors across the 
ROW. Create food and cover for moose. After mowing on this site, a 
tailored seed mixture (including clover, crested wheat grass, creeping 
red fescue a nd timothy) was sown. The result: many varying heights of 
vegetation a nd an alternate source of food (seed heads) for birds, 
small mammals, and ungulates. 
Most Recently Completed Management Prescription On This Site (including 
cost/ha) : 
1996: All d e ciduous and coniferous trees hand-cut. Slash piled into 
windrows. All woody vegetation cleared from tower bases. 
Management Prescription History Of This Site (including cost/ha): 
1965/ 67/ 75: 5L1/ 5L2/ 5L3 built 
1996: All dec iduous and coniferous trees hand-cut. Slash piled into 
windrows. All woody vegetation cleared from tower bases. 
Evidence Of Targeted Species On Site: 
Evidence of b rowsing on site. Osprey nests in 230kV towers. 
Evidence Of Other Species On Site: 
Other: 
If maintained by trimming, Osprey nests can be left indefinitely. 
Willow has grown approximately 4 ft since being cut to ground level 
last year . Lots of cow parsnip in this area. 
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Line: 
Site: 
ROW Technician: 
Date of First Visit: 
Featured Wildlife 
Soil Type: 
Deciduous: 
Coniferous: 
Ownership: 
Concerns: 
Land Use: 
Bio-geo-climatic Zone 
Bio-geo-climatic Sub-
Water Bodies: 
5L1,2&7 
86 mile 
SITE # 15 
Grant Rasmussen 
October 23, 1997 
small fur-bearers (rabbits, marten, mink, 
sand and gravel, fine grain or clay 
willow, northern black cottonwood, poplar, 
pine, spruce, hemlock 
Crown 
visible to public, wildlife habitat, fish 
unclassified Crown, active trapline 
SBS 
SBSj2 
creek 
Wildlife Habitat Management Objective/Description Of This Site: 
This site is being used as an experiment for high-table mowing. The 
objective is to remove the top portion of the conifer and leave the 
rest of the tree intact to benefit all types of animals and birds on 
the ROW. Cre ate low ground cover, nesting sites for birds, and ambush 
sites for min k, marten, etc. 
Most Recently Completed Management Prescription On This Site (including 
cost/ha): 
1995 or 1996: high- t able mowing 
Management Prescription History Of This Site (including cost/ha): 
1965/ 67/ 75: 5L1, 5L2, 5L7 built. 
1995 or 1996: high-table mowing 
Evidence Of Targeted Species On Site: 
Evidence Of Other Species On Site: 
Many caribou tracks in the area, especially near Kennedy Road. 
Moose tracks sited. 
Squirrel tra c ks, marten and mink tracks (winter). 
Other: 
High-table mowing may also provide limited cover for caribou, which are 
an easy mark for hunters in fall and spring. Very heavy hunting 
pressure in t his area. Very selective maintenance performed to protect 
migrating caribou and moose. 
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Line: 
Mile: 
ROW Technician: 
Date of First Visit: 
Featured Wildlife 
Soil Type: 
Deciduous: 
Coniferous: 
Ownership: 
Concerns: 
Land Use: 
Bio-geo-climatic Zone: 
Bio-geo-climatic Sub-
Water Bodies : 
Species Targeted For 
SITE # 16 
5L3 
1 - 6 
Ian Stacey 
August 28, 1997 
mostly moose, some elk and deer 
peat or muskeg, fine grain or clay 
willow, northern black cottonwood, poplar, 
pine, spruce 
Crown/ private 
wildlife habitat 
unclassified Crown 
BWBS 
BWBS 
swamp 
mostly moose, some elk and deer 
Wildlife Habitat Management Objective/Description Of This Site: 
To leave as much willow and grass for browse as possible. 
This is good winter range for moose and good summer range for elk and 
deer. 
Grass and trees and shrubs are coming up well in this area. 
Most Recently Completed Management Prescription On This Site (including 
cost/ha) : 
1993: mechanical mowing ($740.00/ha) 
Management Prescription History Of This Site (including cost/ha): 
1975: 5L3 built 
1991: the area between 1/1 and 3/1 was turned up by a discing machine, 
the rest of the area was mowed ($550.00/ha) 
1993: mechanical mowing ($740.00/ha) 
Evidence Of Targeted Species On Site: 
Lots of ungulate tracks, nipped off branches on willow. 
Evidence Of Other Species On Site: 
Bear droppings near ROW road. 
A few black bear tracks. 
Other: 
Some cottonwood are getting too tall along the road in near the line-
will have to be treated in the next year or two. An abandoned camper 
trailer rests on this site. Has been gutted and pieces of it are strew 
around in the immediate area. Should be cleaned up in the near future. 
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W.A.C. Bennet 
1L364 
1L374 
5L4 
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1L361 
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BULLMOOSE SUB 
Line: 
Mile: 
ROW Technician: 
Date of First Visit: 
Featured Wildlife 
Soil Type: 
Deciduous: 
Coniferous: 
OWnership: 
Concerns: 
Land Use: 
Bio-geo-climatic Zone: 
Bio-geo-climatic Sub-
Water Bodies: 
SITE # 17 
5L3 
26 - 30 
Ian Stacey 
August 13, 1997 
grizzly bear, moose and fur-bearers 
bedrock, sand or gravel, peat or muskeg 
willow, northern black cottonwood, poplar, 
pine, spruce 
Crown 
wildlife habitat 
unclassified Crown 
BWBS 
BWBS 
Fisher Creek, swamp 
Wildlife Habitat Management Objective/Description Of This Site: 
Cut out big trees to let in maximum sunlight. 
Mow unmanageable areas and start from scratch using a selective foliar 
herbicide spray. 
Windrows in use in certain places to provide cover for fur-bearers. 
The lower reaches of this area are used as summer range by moose, the 
rest is used for wintering grounds. 
Grizzly bear are present in this area mostly in the fall and spring. 
Most Recently Completed Management Prescription On This Site (including 
cost/ha) : 
1996: Mowing followed by cut, treat, and pile ($900.00/ha- mow, 
$1,300.00/ha - spray) 
This area has been done in stages because it is quite large. 
Management Prescription History Of This Site (including cost/ha): 
1975: Line put in. 
1991: Mechanical mowing ($740.00/ha) 
1996: Mechanical mowing ($900.00/ha) 
1996: Cut, treat, and pile ($1,300.00/ha) 
Evidence Of Targeted Species On Site: 
Heavy browse activity my moose on ROW. 
Bear scat present. 
Moose droppings. 
Logs and stumps torn apart by foraging bears. 
Evidence of Other Species On Site: 
Other: 
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Line: 
Mile: 
ROW Technician: 
Date of First Visit: 
Featured Wildlife 
Soil Type: 
Deciduous: 
Coniferous: 
Ownership: 
Concerns: 
Land Use: 
Bio-geo-climatic Zone: 
Bio-geo-climatic Sub-
Water Bodies: 
SITE # 18 
5L3 
30 - 34 
Ian Stacey 
August 13, 1997 
grizzly bear, moose, small fur-bearers 
bedrock, sand or gravel 
willow, northern black cottonwood, poplar, 
pine, spruce 
Crown 
wildlife habitat 
unclassified Crown 
BWBS 
BWBS 
creek 
Wildlife Habitat Management Objective/Description Of This Site: 
Cut out big trees to let in maximum sunlight. 
Mow unmanageable areas and start from scratch using a selective foliar 
herbicide spray. 
Windrows are used in certain places to provide cover for small fur-
bearers. 
This area is used as wintering grounds for moose. 
Grizzly bear are present in this area mostly in the fall and spring. 
Most Recently Completed Management Prescription On This Site (including 
cost/ha) : 
1996: mowing followed by cut, treat, and pile. 
This area has been treated in stages because of its large size. 
Management Prescription History Of This Site (including cost/ha): 
1975: Line put in. 
1991: Mechanical mowing ($740.00/ha) 
1996: Mechanical mowing ($900.00/ha) 
1996: Cut, treat, and pile ($1,300.00/ha) 
Evidence Of Targeted Species On Site: 
Bear activity. 
Moose tracks. 
Bear and moose droppings. 
Heavy browse evidence on ROW. 
Logs and stumps torn apart by bears looking for insects. 
Evidence Of Other Species On Site: 
Other: 
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2'-11 
Line: 
Mile: 
ROW Technician : 
Date of Firat Visit: 
Featured Wildlife 
Soil Type: 
Deciduous: 
Coniferous: 
Ownership: 
Concerns: 
Land Use: 
Bio-geo-climatic Zone: 
Bio-geo-climatic Sub-
Water Bodies: 
5L4 
all 
SITE # 19 
Ian Stacey 
May 22, 1997 
moose, deer 
fine grain or clay, sand or gravel, bedrock 
willow, northern black cottonwood, poplar, 
spruce, pine 
Crown 
visible to public, wildlife habitat, domes, 
unclassified Crown, agricultural 
BWBS 
BWBS 
creek, dugout 
Wildlife Habitat Management Objective/Description Of This Site: 
Cattle grazing pasture. Prevent growth of tall-growing tree species. 
Leave shrubs and small trees intact to provide moose browse and cover 
for small animals and birds. Maintain shelter tree belt around 
dugouts and water supply areas for wildlife. 
Most Recently Completed Management Prescription On This Site (including 
cost/ha) : 
c. 1995: Back-pack foliar herbicide application in key areas 
($390.00/ha) 
Management Prescription History Of This Site (including coat/ha): 
1975: 5L4 built 
1990: Mechanical mowing ($610.00/ha) 
1991: Mechanical mowing ($610.00/ha) 
c. 1995: Back-pack foliar herbicide application in key areas 
($390. 00/ha) 
Evidence Of Targeted Species On Site: 
Moose winter browse. 
Deer hair in fence. 
Evidence Of Other Species On Site: 
Small nests in tress previously treated with back-pack foliar spray. 
Other: 
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Line: 
Site: 
ROW Technician: 
Date of First Visit: 
Featured Wildlife 
Soil Type: 
Deciduous: 
Coniferous: 
Ownership: 
Concerns: 
Land Use: 
Bio-geo-climatic Zone: 
Bio-geo-climatic Sub-
Water Bodies: 
SITE # 20 
5L7 
145 - 150 
Grant Rasmussen 
October 23, 1997 
moose, bears 
peat or muskeg, fine grain or clay 
willow, northern black cottonwood, poplar, 
pine, spruce, hemlock 
Crown 
visible to public, wildlife habitat, trapline 
unclassified Crown 
SBS 
SBSe2 
swamp, creek, ditch 
Wildlife Habitat Management Objective/Description Of This Site: 
Mow high to leave cover for moose. Manipulate the vegetative community 
to provide the most browse and cover possible. Conifers under 3 meters 
tall are left alone. 
To establish a thick cover of willow, alder, small shrubs and grasses. 
Where this site comes too close to the highway, vegetation on the ROW 
will be shorn to the ground (excepting small conifers) so that moose 
will not be attracted to the roadside and so drivers have a clearer 
view of any animals in the area. 
Most Recently Completed Management Prescription On This Site (including 
cost/ha) : 
1993: selective high-table mowing. Maintenance crews shouldn't have 
to treat the willow on this site for another fifteen years if they 
selectively treat target species now and in five more years. 
Management Prescription History Of This Site (including cost/ha): 
1975: 5L7 built 
1993: selective high-table mowing 
A selective basal streamline application should be done in 1997 or 1998 
because the cottonwood re-sprout is at just the right height to conduct 
preventative maintenance. 
Evidence Of Targeted Species On Site: 
Rosehip shoots have been nipped off. 
Evidence Of Other Species On Site: 
Birds' nests in conifers and dense willow. 
Other: 
Other small fur-bearers in this area will benefit from the cover left 
on the ROW by the selective high-table mowing. 
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MAP OF SITE # 20 UNAVAILABLE 
245 
Line: 
Mile: 
ROW Technician: 
Date of First Visit: 
Featured Wildlife 
Soil Type: 
Deciduous: 
Coniferous: 
Ownership: 
Concerns: 
Land Use: 
Bio-geo-climatic Zone: 
Bio-geo-climatic Sub-
Water Bodies: 
SITE # 21 
5L7 
101 - 102 
Grant Rasmussen 
October 23, 1997 
moose, black bear, grizzly bear, small fur-
sand or gravel, peat or muskeg 
willow, northern black cottonwood, poplar, 
pine, spruce, hemlock, fir 
Crown 
wildlife habitat, trapline, snowmobilers 
recreational - park 
SBS 
SBSj1 
swamp, creek, beaver ponds 
Wildlife Habitat Management Objective/Description Of This Site: 
To try to keep the ROW as natural as possible for all users, including 
recreationalists such as ski-dooers and hunters. 
Most Recently Completed Management Prescription On This Site (including 
cost/ha): 
1996: selective mowing and hand slash (especially in riparian zones). 
Large pine and spruce (> 12 ft. under SOOkV lines, > 8 ft. under 230 kV 
lines) removed. 
This area is well-suited to selective maintenance work because the 
trees on this site are well spaced. 
Management Prescription History Of This Site (including cost/ha): 
1975: 5L7 built 
c. 1986: non-selective Tordon herbicide application 
1996: selective mowing and hand slash 
Evidence Of Targeted Species On Site: 
Moose tracks. 
Evidence Of Other Species On Site: 
Whiskey jacks beside the road. 
Anthills destroyed by bears. 
Beavers on site, darning up the creek (road under 6 inches of water in 
one place). 
Other: 
Other small fur-bearers and birds in this area will benefit from the 
cover left on the ROW by the selective mowing. This site is a little 
higher in elevation: moose like to winter in areas lower and swampier 
than this. Lots of snowmobile tracks spotted on this site during 
winter. 
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2.41 
Line: 
Mile: 
ROW Technician: 
Date of First Visit: 
Featured Wildlife 
Soil Type: 
Deciduous: 
Coniferous: 
Ownership: 
Concerns: 
Land Use: 
Bio-geo-climatic Zone: 
Bio-geo-climatic Sub-
Water Bodies: 
SITE # 22 
2L309 
52 - 57 
Ian Stacey 
August 28, 1997 
deer, moose, elk 
sand or gravel, boulders, bedrock 
willow, poplar, northern black cottonwood, 
pine 
Crown 
wildlife habitat, visible to the public 
unclassified Crown 
BWBS 
BWBS 
creek 
Wildlife Habitat Management Objective/Description Of This Site: 
This whole area is winter range for deer, elk and moose. 
Encourage grass, shrubs, berry patches and willow stands. 
Remove undesirable, tall-growing tree species, allow smaller food 
plants to invade. 
Wildflowers, skunk cabbage and thimble berry (aka salmon berry) found 
on this site. 
Most Recently Completed Management Prescription On This Site (including 
cost/ha): 
1994: Selective herbicide treatment to take out only the undesirable 
tall-growing tree species that were missed during the last treatment of 
this site ($70.00/ha) 
After mowing the western section of this site, the ROW was seeded to a 
thick grass bed. The eastern portion of this site was allowed to 
regenerate on its own (only the road and road shoulder were seeded by 
the maintenance crew) . 
Management Prescription History Of This Site (inciuding cost/ha): 
1981: 2L309 built 
1991: mowing, hand-cutting ($740.00/ha) 
1992: backpack foliar treatment ($390.00/ha) 
1994: touch-ups, as described above ($70.00/ha) 
Evidence Of Targeted Species On Site: 
Deer and elk tracks visible in the muddy spots on the ROW. 
Nipped off willow shoots. 
Evidence Of Other Species On Site: 
Coyote tracks sighted. Bear activity sighted: fallen logs dug into. 
Butterflies and bees on this site. 
Other: 
This site has been successfully changed from unmanaged ROW to a place 
where there is an abundance of food and shelter for animals. This 
section of ROW is described in my notes as a "grocery store" for deer, 
moose and elk, who would be hard pressed to find a comparable food 
source in the pine forest immediately surrounding this site. 
Soil in this area seems easily disturbed: ROW road is very pronounced 
and full of stones and pits. However, this road gets more use than 
most because it is so close to Chetwynd. Many people pick berries and 
snowmobile in this area. 
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Line: 
Mile: 
ROW Technician: 
Date of First Visit: 
Featured Wildlife 
Soil Type: 
Deciduous: 
Coniferous: 
OWnership: 
Concerns: 
Land Use: 
Bio-geo-climatic Zone: 
Bio-geo-climatic Sub-
Water Bodies: 
SITE # 23 
2L309 
59 - 70 
Ian Stacey 
August 28, 1997 
deer, elk, moose 
sand or gravel, peat or muskeg, bedrock 
willow, poplar, birch, northern black 
pine 
Crown 
visible to public, wildlife habitat 
unclassified Crown 
BWBS 
BWBS 
creek, ditch, swamp, river 
Wildlife Habitat Management Objective/Description Of This Site: 
Marten, mink, beaver and lynx are also in this area. 
Encourage grass, shrubs and desirable tree species on the ROW as 
browse. 
Windrows and brushpiles for small mammals and ground nesting birds. 
Most Recently Completed Management Prescription On This Site (including 
cost/ha) : 
June 1997: non-selective mowing and selective cut and treat (with 
Garlon) ($920. 00/ha) 
Wood in this area was far too thick to work with. Had to cut it right 
down and start over again. 
Lots of windrows on this site. Landscape alternates between mow and 
cut and treat so that the ROW is never entirely bare over a large area. 
Re-sprout on willow is already 2 - 2 ~ feet high. 
Management Prescription History Of This Site (including cost/ha): 
1981: 2L309 built 
1994: 
1997: 
Mechanical mowing where required ($710.00/ha) 
Non-selective mowing, selective herbicide treatment ($920.00/ha) 
Evidence Of Targeted Species On Site: 
Lots of ungulate tracks and nipped of branches on willow. 
Aspen and pine rubbed by elk and deer on edge of ROW. 
Evidence Of Other Species On Site: 
Coyote tracks, bear droppings. 
Gigantic beaver dam sited just on the other side of last year's 
herbicide trials. 
Large covey of blue grouse 60 mile. Two coveys of willow grouse at 67 
Other: 
Some seldom seen plant species on this site: bog birch and red 
elderberry. 
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2.51 
Line: 
Mile: 
Manager: 
Date of First Visit: 
Featured Wildlife 
Soil Type: 
Deciduous: 
Coniferous: 
Ownership: 
Concerns: 
Land Use: 
Bio-geo-climatic Zone: 
Bio-geo-climatic Sub-
Water Bodies: 
SITE # 24 
2L312 
19 - 23 
Ian Stacey 
July 10, 1997 
elk, deer, moose 
sand or gravel 
willow, northern black cottonwood, poplar, 
spruce, pine 
Crown 
wildlife habitat 
agricultural, forestry, unclassified Crown 
U/A 
U/A 
None significant 
Wildlife Habitat Management Objective/Description Of This Site: 
Prime deer and elk habitat, two natural mineral licks on site. ROW is 
very lush and green. Shrubs and grasses in this area are very thick 
and average 2 - 5 feet in height. The cow parsnip in this area grows 
to over 5 feet tall. Lots of birdsong, insects, wildflowers, berry 
bushes on site. 
Most Recently Completed Management Prescription On This Site (including 
cost/ha): 
1992: Selective spray with Garlon 4 ($460.00/ha) 
Successful treatment but 1-2% of sterns missed during first application. 
Designed to treat target species and willow areas of low conductor 
clearance. 
Management Prescription History Of This Site (including cost/ha): 
1989: 2L312 built 
1992: Back-pack foliar application (first operational Garlon 4 
treatment in this maintenance area) ($460. 00/ha) 
Evidence Of Targeted Species On Site: 
Many signs of deer and elk on site: tracks, droppings and matted grass 
where beds had been made. 
Both mineral licks well used. Animals pawed right down to the soil to 
get at the salty earth on ROW. 
Evidence Of Other Species On Site: 
Lots of bear activity on site: bark ripped off stumps and fallen logs 
to get at the insects inside. 
Near the helicopter pad, one or more bears had broken up a bunch of 
small boards and scattered spikes that had been left over from building 
the helicopter pad last winter 
Other: 
All riparian zones observed were well buffered and left in a very lush, 
natural-looking state. Very few undesirable tree species need 
treatment at thi s time. 
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MAP OF SITE # 24 UNAVAILABLE 
253 
Line: 
Mile: 
ROW Technician: 
Date of First Visit: 
Featured Wildlife 
Soil Type: 
Deciduous: 
Coniferous: 
Ownership: 
Concerns: 
Land Use: 
Bio-geo-climatic Zone: 
Bio-geo-climatic Sub-
Water Bodies: 
SITE # 25 
2L313 
82 - 90 
Ian Stacey 
July 10. 1997 
elk, deer, moose, fur-bearers in general 
sand or gravel 
willow, northern black cottonwood, poplar, 
pine, spruce 
Crown 
wildlife habitat 
forestry 
BWBS 
BWBSd 
swamp, creek 
Wildlife Habitat Management Objective/Description Of This Site: 
The northern section of this site is quite bare of trees and grasses; 
the soil is rocky. Jack pine seedlings are re-establishing themselves, 
however, along with low-bush blueberry, raspberry, red elderberry, 
thimble berry (aka salmon berry), cranberry, mountain ash, red osier 
dogwood , soopalalee, and wild strawberries. 
The southern section of this site also has few trees and many desirable 
shrubs, trees, flowers and berry bushes. An unusually long stretch 
between maintenance cycles in this area is possible because most 
undesirable, tall-growing tree species have been eliminated. 
Most Recently Completed Management Prescription On This Site (including 
cost/ha): 
The northern section of this site was mowed in 1996. Also in 1996, the 
southern section of this site had its undesirable, tall-growing tree 
species selectively removed by herbicide. 
Management Prescription History Of This Site (including cost/ha): 
1981: 2L313 built 
1996: Mowing and selective herbicide treatment ($720.00/ha -mow, 
$1,170.00/ha- spray) 
Evidence Of Targeted Species On Site: 
Abundant bear, elk and moose tracks. 
Nibbled branches on willow and red osier dogwood. 
Ungulate droppings sighted. 
Grass matted in areas where beds were made or browsing activity was 
heavy. 
Evidence Of Other Species On Site: 
Oil can chewed on by a bear. 
Stumps torn apart by bears. 
Other: 
There is some clean-up needed at this site. A few old tires, pop cans 
and other litter. 
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Line: 
Mile: 
ROW Technician: 
Date of First Visit: 
Featured Wildlife 
Soil Type: 
Deciduous: 
Coniferous: 
OWnership: 
Concerns: 
Land Use: 
Bio-geo-climatic Zone: 
Bio-geo-climatic Zone: 
Water Bodies: 
SITE # 26 
2L313 
107 - 110 
Ian Stacey 
May 20, 1997 
elk, deer, moose 
sand or gravel, peat or muskeg, fine grain or 
willow, northern black cottonwood, poplar 
pine, spruce 
Crown 
wildlife habitat 
unclassified Crown 
BWBS 
BWBSd 
ditch, creek, swamp 
Wildlife Habitat Management Objective/Description Of This Site: 
This area is good elk, deer and moose habitat. Remove all tall-growing 
target tree species, leave as much low-growing vegetation intact as 
possible. Raspberry bushes, rosehips, clover and wildflowers such as 
snapdragons present on this site. 
Most Recently Completed Management Prescription On This Site (including 
cost/ha): 
1995: selective cut and treat, windrows created with slash 
($1,320.00/ha) 
Management Prescription History Of This Site (including cost/ha): 
1981: 2L313 built 
1995: selective cut and treat, windrows created with slash 
($1,320.00/ha) 
Evidence Of Targeted Species On Site: 
Evidence of heavy browsing activity on site. 
Evidence Of Other Species On Site: 
Stumps torn apa r t by bears. 
Other: 
Black bears and the odd grizzly bear have been seen on this site. 
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.2.51 
Line: 
Mile: 
ROW Technician: 
Date of First Visit: 
Featured Wildlife 
Soil Type: 
Deciduous: 
Coniferous: 
OWnership: 
Concerns: 
Land Use: 
Bio-geo-climatic Zone: 
Bio-geo-climatic Sub-
Water Bodies: 
SITE # 27 
3L313 
114 - 120 
Ian Stacey 
May 20, 1997 
elk, moose, deer 
sand or gravel, boulders 
willow, north black cottonwood, poplar, alder 
pine, spruce 
Crown 
visible to public, wildlife habitat, fish 
unclassified Crown 
BWBS 
BWBSd 
creek, ditch, swamp, retention ponds 
Wildlife Habitat Management Objective/Description Of This Site: 
Remove tall growing species. Maintain open grassy south slopes for 
deer and elk. Maintain willow and shrub c_omponent in gullies and flats 
for browse. Maintain substantial raspberry patches. 
Most Recently Completed Management Prescription On This Site (including 
cost/ha): 
1994: Mechanical mowing ($670.00/ha) 
Management Prescription History Of This Site (including cost/ha): 
1981: 2L313 built 
1984: Mechanical mowing ($670.00/ha) 
1994: Mechanical mowing ($670.00/ha) 
Evidence Of Targeted Species On Site: 
Elk and deer droppings and trails. Heavy moose browse on site. 
Evidence Of Other Species On Site: 
Other: 
Area receives substantial use from Tumbler Ridge residents who are 
snowmobiling and berry picking. 
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.2 59 
Line: 
Mile: 
ROW Technician: 
Date of First Visit: 
Featured Wildlife 
Soil Type: 
Deciduous: 
Coniferous: 
Ownership: 
Concerns: 
Land Use: 
Bio-geo-climatic Zone: 
Bio-geo-climatic Sub-
Water Bodies: 
SITE # 28 
2L322 
15 - 22 
Ian Stacey 
May 20, 1997 
moose, elk, grizzly bear, mule deer, marten, 
sand or gravel, boulders, peat or muskeg, 
willow, poplar, alder, northern black 
pine, spruce 
Crown 
wildlife habitat 
unclassified Crown 
BWBS 
BWBSd 
swamp, creek 
Wildlife Habitat Management Objective/Description Of This Site: 
Remove aspen, take out all woody vegetation except willow and spruce 
because they are slow growing and provide good cover. Promote berry 
species, shrub community. 
Most Recently Completed Management Prescription On This Site (including 
cost/ha): 
1997: Cut, treat and dispose/ pile ($1,340.00/ha) 
Management Prescription History Of This Site (including cost/ha): 
1 9 81: 2L322 built 
1997: Cut, treat and dispose/ pile ($1,340.00/ha) 
Evidence Of Targeted Species On Site: 
Heavy moose browse on east end. 
Moose tracks abundant on remaining snow. 
Evidence Of Other Species On Site: 
Coyote tracks on pipeline crossing. 
St umps and logs torn apart by bears. 
Other: 
This site is near the Bull Moose Mine and the Bull Moose River. 
Stacey had close encounter with sow grizzly and 2 yr old cub at 21 mile 
while laying out contract. 
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Zbl 
Line: 
Mile: 
ROW Technician: 
Date of First Visit: 
Featured Wildlife 
Soil Type: 
Deciduous: 
Coniferous: 
OWnership: 
Concerns: 
Bio-geo-climatic Zone: 
Bio-geo-climatic Sub-
Land Use: 
SITE # 29 
2L323 
15 - 23 
Ian Stacey 
July 30, 1997 
moose, grizzly, small fur-bearers 
rocky, boulders, gravel 
aspen, willow cottonwood 
pine, spruce 
crown 
wildlife habitat 
BWBS 
BWBSd 
unclassified 
Wildlife Habitat Management Objective/Description Of This Site: 
Preserve and enhance willow and shrub community on line. Selectively 
remove tall growing species. Leave small sections of vegetation 
untouched within the treatment area as control plots. 
Most Recently Completed Management Prescription On This Site (including 
cost/ha) : 
1997: Selective cut and treat application ($1370.00 /ha) 
Management Prescription History Of This Site (including cost/ha): 
1979/80: 2L323 built 
1997: Selective cut and treat ($1370.00 /ha) 
Evidence Of Targeted Species On Site: 
Evidence of heavy winter moose browse in section. Moose shed antlers 
on ROW. 
Stumps and logs torn apart by feeding bears. Close encounter with sow 
grizzly and smal l cub while laying out work in section in fall '96. 
Sign of small mammals on site, tracks in snow and other sightings. 
Evidence Of Other Species On Site: 
Other: 
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263 
Line: 
Mile: 
ROW Technician: 
Date of First Visit: 
Featured Wildlife 
Species: 
Soil Type: 
Deciduous: 
Coniferous: 
Ownership: 
Concerns: 
Land Use: 
Bio-geo-climatic Zone: 
Bio-geo-climatic Sub-
Water Bodies: 
SITE # 30 
1L360/ 1L374 
30 - 90 
Ian Stacey 
February 26, 1997 
primarily moose, deer and elk in certain 
spots, small fur-bearers such as beaver, 
migratory ducks and geese 
peat or muskeg, sand or gravel 
willow, north black cottonwood, poplar, birch 
pine, spruce 
Crown 
wildlife habitat 
forestry, unclassified Crown 
BWBS 
BWBS 
river, swamp, creek 
Wildlife Habitat Management Objective/Description Of This Site: 
Perform maintenance prescriptions late in winter, just before the 
spring melt. Avoid disturbing the soft, swampy soil that is prevalent 
in this area. Leave browse intact as long as possible in order not to 
decrease food supply when needed most. Remove all tall, fast growing 
decidous trees. Keep conifers short. Encourage berries, grasses and 
small shrubs. 
Most Recently Completed Management Prescription On This Site (including 
cost/ha) : 
1997: small section mowed, hand-cutting following by a Garlon 
application to cut stumps in other sections ($590.00/ha) 
Management Prescription History Of This Site (including cost/ha): 
1987/ 88: 1L360/ 1L374 built 
1991: Some sections were mowed, no money for follow-up work so had to 
be re-mowed again in 1997 ($570.00/ha) 
1997: small sections mowed, hand-cutting following by a Garlon 
application to cut stumps in other sections ($590.00/ha) 
Evidence Of Targeted Species On Site: 
Moose droppings, moose beds located on and off the ROW. 
Very heavily browsed stands of red willow. 
Lots of moose tracks. 
Evidence Of Other Species On Site: 
Wolf tracks, field mice sighted. 
Other: 
Disturbed areas on this site are seeded with combinations of fescue, 
clover, timothy, rye and white dutch, clover. Flocks of ducks and 
geese use several small ponds located directly on the ROW during 
migration. Other birds nest in this area each season. This the only 
section of ROW in Ian Stacey's management area that supports a large 
waterfowl population. This area is very sparsely populated and is 
d i fficult for hunters to access during the summer. 
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SITE # 31 
Line: 
Mile: 
ROW Technician: 
Date of First Visit: 
F~atured Wildlife 
1L361 
21 
Ian Stacey 
July 11, 1997 
birds 
Soil Type: sand or gravel 
Deciduous: 
Coniferous: 
willow, north black cottonwood, poplar 
pine, spruce 
OWnership: Crown, private 
Concerns: 
Land Use: 
visible to public, wildlife habitat 
unclassified Crown 
Bio-geo-climatic Zone: BWBS 
Bio-geo-climatic Sub- BWBS 
Water Bodies: none 
Wildlife Habitat Management Objective/Description Of This Site: 
The site is alongside Highway 29 on the north side of Moberly Lake. 
The highway is approximately 350m off the lake. The prescription is to 
remove all tall growing species and all taller growing shrubs. A grass 
community is desired to prevent wildlife from being attracted to the 
road side. The grass community will also provide good road side 
visibility and hence, reduce wildlife I vehicle collisions. 
Most Recently Completed Management Prescription On This Site (including 
cost/ha) : 
1997: Cut and treat ($1140.00 /ha) 
Management Prescription History Of This Site (including cost/ha): 
1983: 1L361 built 
1992: ROW Widening ($700.00 /ha) 
1997: Cut and treat ($1140.00 /ha) 
Evidence Of Targeted Species On Site: 
Bird nests in trees. (The trees with birds' nests were identified 
prior to the cut and treat project and left intact until late in the 
fall to allow the songbirds full use of the area to raise their young.) 
Evidence Of Other Species On Site: 
NONE!! There was no evidence of ungulate use of the section in early 
spring '98, as desired. 
Other: 
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Line: 
Mile: 
ROW Technician: 
Date of First Visit: 
Featured Wildlife 
Soil Type: 
Deciduous: 
Coniferous: 
Ownership: 
Concerns: 
Land Use: 
Bio-geo-climatic Zone: 
Bio-geo-climatic Sub-
Water Bodies: 
SITE # 32 
1L364 
13 - 17 
Ian Stacey 
February 15, 1998 
primarily moose, deer, and some elk 
fine grain or clay 
willow, north black cottonwood 
spruce 
Crown, private 
visible to public, wildlife habitat 
agricultural, unclassified Crown 
BWBS 
BWBS 
creek 
Wildlife Habitat Management Objective/Description Of This Site: 
Keep all vegetation to under 10 ft. tall. Bring up shrubby vegetation 
of all types as browse. Remove all deciduous tree species except 
willow. (Willow cut off approximately two feet above ground and 
allowed to resprout.) Keep coniferous species short. Encourage berry 
bushes (such as Saskatoon) and rose bushes. 
Most Recently Completed Management Prescription On This Site (including 
cost/ha) : 
1993: Tops of aspen trees (5-10 ern in diameter) broken down by 
browsing moose in certain areas: maintenance crew mimicked this action, 
bending and breaking the tops of approximately 100 aspen trees (some 
were cut off with a chainsaw). Tree tops left where they fell. 
($125.00/ha) 
Management Prescription History Of This Site (including cost/ha): 
1969: 1L364 built 
1993: Tops of approximately 100 aspen trees broken off by hand or cut 
with a chainsaw to mimic activity of browsing moose ($125.00/ha) 
Evidence Of Targeted Species On Site: 
Ungulate tracks beside ROW road. Ungulate trails criss-crossing 
neighbouing hills. Moose droppings, deer droppings. Heavily browsed 
stands of willow and aspen. Bark on trees rubbed off by deer and moose 
rubbing their antlers. Tops of smaller deciduous trees bent, broken 
and fed upon. Three deer sighted. 
Evidence Of Other Species On Site: 
Large hawk nest in a decadent willow. 
Other: 
Aspen, as well as willow, in this area is heavily browsed. This whole 
area is right in the middle of Class One moose and deer habitat. 
Vegetation is dominated by willow stands and low shrubs and is very 
uniform in composition. On average, most vegetation stands between one 
and three feet i n height. 
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Line: 
Mile: 
ROW Technician: 
Date of First Visit: 
Featured Wildlife 
Soil Type: 
Deciduous: 
Coniferous: 
Ownership: 
Concerns: 
Land Use: 
Bio-geo-climatic Zone: 
Bio-geo-climatic Sub-
Water Bodies: 
SITE # 33 
1L364 
25 - 29 
Ian Stacey 
not yet seen 
deer, moose, beaver, migratory ducks and 
peat or muskeg, sand or gravel 
willow, north black cottonwood, poplar 
spruce 
Crown 
wildlife habitat 
agricultural 
BWBS 
BWBS 
swamp 
Wildlife Habitat Management Objective/Description Of This Site: 
The area is high plateau breaking off to south exposure along the Peace 
River. The line crosses several areas of ponds caused by large beaver 
dams. The area is home to a large population of mule deer and moose. 
Seasonal use of the ponds is made by migratory birds, and year round 
use of the ponds is made by small fur bearers. Preserve all willow 
possible on the line, particularly in riparian zones. Preserve open 
grassy slopes, increase browse species in section. 
Most Recently Completed Management Prescription On This Site (including 
cost/ha) : 
1993: Selective herbicide application to re-sprout vegetation 
following widening project ($410.00 I hal 
Management Prescription History Of This Site (including cost/ha): 
1969: 1L364 built 
1991: ROW widening ($1100.00 /hal 
1993: Selective backpack foliar application ($410.00 /hal 
Evidence Of Targeted Species On Site: 
Evidence of heavy winter browse in all areas of row. Well used deer 
trails on open areas. Sightings of deer, moose, beavers, ducks and 
geese on all visits to the area. Trees scraped by bucks and bulls. 
Beaver dams, houses and tree cuttings. 
Evidence Of Other Species On Site: 
Black bears sighted on several trips to the area. Raspberry patches receive 
a great deal of use from bears, chipmunks and songbirds (berry seeds on 
stumps and rocks). 
Other: 
Area also part of a grazing tenure. 
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Line: 
Mile: 
ROW Technician: 
Date of first Visit: 
Featured Wildlife 
Soil Type: 
Deciduous: 
Coniferous: 
OWnership: 
Concerns: 
Land Use: 
Bio-geo-climatic Zone: 
Bio-geo-climatic Sub-
Water Bodies: 
SITE # 34 
1L366/ 1L368 
songbird protection area 
Grant Rasmussen 
October 23, 1997 
songbirds, other birds 
peat or muskeg 
willow, northern black cottonwood, poplar, 
pine, spruce 
Crown 
visible to public, fish habitat, wildlife 
recreational - park 
SBS 
SBSj2 
swamp, creek 
Wildlife Habitat Management Objective/Description Of This Site: 
This site is on the migratory flight path of songbirds and is used as a 
resting ground every spring and fall. This site, which is 
approximately half a kilometer long, is covered by brush and a thick 
grass community. BC Hydro has made a commitment to leave the tree 
canopy intact, only removing those trees that grow beyond it and 
threaten the power supply. Any maintenance work done at this site is 
completed in late spring, right after the songbirds have moved through. 
Rosehips, low-bush blueberries and pussy willows complement the thick 
willow stands on this site. 
Most Recently Completed Management Prescription On This Site (including 
cost/ha) : 
1995: selective hand removal of tall growing species growing above 
canopy height ($500.00/ha) 
Management Prescription History Of This Site (including cost/ha): 
1995: selective hand removal of tall growing species growing above 
canopy height ($500.00/ha) 
Evidence Of Targeted Species On Site: 
Evidence Of Other Species On Site: 
Cougar tracks. 
Domestic dog tracks. 
Other: 
The ROW road in very conspicuous on this site because the ground in 
very soft and easily disturbed. Because this site is so small 
(approximately half a kilometer) maintenance activities may be 
performed in a day or less, minimizing disturbance to the site. 
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APPENDIX F 
Photographs of Wildlife Habitat Enhancement 
Techniques Used on Transmission Rights-of-Way in 
Northern British Columbia 
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Basal streamline herbicide application 
pg. 276 (top) 
Using hand-held equipment, a solution containing 
Garlon is applied to the base of the targeted tree. 
The herbicide translocates into the root system, 
effectively suppressing undesirable re-growth. 
Basal streamline and basal thinline (not pictured) 
applications allow treated trees to remain as cover 
on the RoW, and offer a high degree of precision, 
which is especially useful in environmentally 
sensitive areas. 
Ph o t o : J . Ha r ri man 1997 
Back-pack foliar herbicide application 
pg. 276 (bottom) 
Using hand-held equipment, a herbicide solution is 
sprayed onto the foliage of the targeted tree. This 
method of vegetation control is less precise than 
basal bark treatments, and may result in drift, but 
it still allows targeted trees to remain as cover on 
the RoW. 
Pictured is the after-effect of a back-pack foliar 
herbicide application on a small group of poplar 
tree s. Note the skeletons in the middle and 
foreground . 
Ph oto: J . Harriman 1997 
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"Cut and treat" herbicide application 
pg. 278 (top) 
Targeted trees are removed by chainsaw, brush saw, or 
other hand-held equipment. A herbicide solution is 
then applied to the cut surface of the tree to 
prevent re-sprout. "Cut and treat" may be performed 
year round, except in wet conditions. 
Here, a worker applies herbicide to cut surfaces 
using a backpack equipped with a spray nozzle. Slash 
may be arranged into windrows which benefit small 
animals on the RoW. 
Photo: J. Harriman 1997 
After a "cut and treat" herbicide application 
pg. 278 (bottom) 
The effects of a "cut and treat"' herbicide 
appl ication on the RoW are largely confined to the 
area immediately surrounding the targeted tree. 
Note that grasses, forbes, and other small trees 
continue to flourish right next to the treated area. 
Negative impacts to wildlife habitat are minimized. 
Photo: J. Harriman 1997 
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Selective mowing: in perspective 
pg. 280 (top) 
Selective mowing is performed using wheel- or track-
mounted heavy-duty mowers equipped with a cutter 
blade , or other heavy-duty equipment. Mowing becomes 
selective when it is performed in time or space 
intervals. By minimizing the amount of vegetation 
removed on a given site, local wildlife retains some 
food and cover. 
Selective mowing may be performed in late winter, 
just before the frost has left the ground. This 
helps to minimize soil disruption and maximize the 
amount of browse left on the RoW during winter 
months. Selective mowing also helps to create a 
mosaic of vegetative cover types. 
Photo : J. Harriman 1997 
Selective mowing: an up-close view 
pg. 280 (bottom) 
Here, a track-mounted heavy-duty mower selectively 
removes small areas of targeted trees a few inches 
above ground level. 
Mowi ng treatments are often followed with a selective 
herbicide application after a couple of growing 
seasons h ave passed. 
Pho t o : J. Harriman 1997 
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Non-selective mowing brings new growth 
pg . 282 (top) 
Non-selective mowing is generally restricted to areas 
of the RoW that have not been treated since the line 
was built because it is one of the more invasive 
techniques of vegetation management. 
However, non-selecti ve mowi ng effectively opens the 
RoW to sunlight and helps to re-introduce early 
successional vegetation in an area. In particular, 
this technique may be used to enhance moose and bear 
habi tat . Note the size of the trees that used to 
occupy the RoW (foreground) before non-selective 
mowi ng established a thick cover of new growth. 
Photo: J. Harriman 
Giant cow parsnip flourishes after mowing RoW 
pg. 2 82 (bottom) 
Cow parsnip, which is a favourite food plant for 
bears, grows nearly six feet tall on 2L312, near the 
Sukunka River . Non-selective mowing in this area has 
replaced an over-story of large, undesirable tree 
species with a lush array of low-growing food plants. 
Photo: J . Harriman 1997 
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Vegetative mosaic on the RoW (I) 
pg. 284 (top) 
In some areas on the RoW when ground-to-line 
clearance is greater than usual, it is possible to 
allow all vegetative species to reach their maximum 
height. In areas of "no-treatment" such as these, 
maintenance activities may be nearly eliminated. 
"No-treatment" areas allow food and cover to develop 
naturally on the RoW, and offer local wildlife 
sanctuary from disturbance by humans and machinery. 
Note the abundance of fully-grown conifers and 
deciduous shrubs on the RoW in this picture. 
Photo: J. Harriman 1997 
Vegetative mosaic on the RoW (II) 
pg. 284 (bottom) 
Another area of the RoW that has been cultivated into 
a mosaic of vegetative cover types. Conifers blend 
with deciduous species to provide good cover for 
animals crossing the RoW, or utilizing the creek. 
Low-bush blueberries, and other berries are common on 
this site. 
Photo: J. Harriman 
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High-table mowing (I) 
pg. 286 (top) 
High-table mowing is performed using an excavator 
mower or a chainsaw and is done by cutting the trunks 
of selected conifers or willows that have exceeded 
clearance standards at approximately waist height. 
High-table mowing prevents risk trees from reaching 
the power line by retarding vertical growth. 
However, it still allows the tree to provide some 
food and cover for birds and animals on the RoW. 
High-table mowing especially helps to keep willow 
browse (not pictured) above snow-level during winter. 
Photo: J. Harriman 
High-table mowing (II) 
pg . 286 (bottom) 
Conifers that die after high-table mowing are 
potentially as beneficial to wildlife as those that 
do not survive. A dead, waist-high conifer still 
offers cover to wildlife and does not interfere with 
the growth of other desirable vegetation. 
In addition, dead or fallen conifers may eventually 
fill with ants; a favourite snack for bears. 
Photo: J. Harriman 1997 
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A hand-cutting operation on the RoW 
pg . 288 (top) 
Hand-cutting is performed with a chainsaw, brush saw, 
or other hand-held equipment. It is a highly 
sel ective method of vegetation management and is 
especially useful in environmentally sensitive areas. 
Here, a maintenance worker (holding chainsaw) 
consults with the RoW technician who has selected a 
tree for removal. 
Photo : J . Harri man 1997 
The selectivity of hand-cutting 
pg. 288 (bottom) 
Hand-cutting is generally performed by a small crew 
over a short period of time, and is minimally 
disruptive to local wildlife habitat. Hand-cutting 
may be performed year round, and may be followed with 
a herbicide application to the cut surface of the 
tree to prevent re-sprout. 
Here, a maintenance worker removes a cottonwood tree 
that has exceeded the clearance standard. 
Pho t o : J. Ha r riman 199 7 
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A seed mix tailored to include clover 
pg. 290 (top) 
Seeding is performed by attaching a seed distributor 
to an all-terrain vehicle or by using a "belly-
grinder," which is hand-operated. Seeding the RoW 
immediately after soil disturbance helps to prevent 
erosion and the invasion of undesirable tree species. 
In the Northern Region, standard seed mixes have been 
tailored to address the needs of local wildlife. In 
this case, clover has been seeded to provide a 
supplemental source of food for bears on the RoW. 
Photo: J. Harriman 1997 
A seed mix rich in crested wheat-grass 
pg. 290 (bottom) 
On this site near the Kennedy Substation, crested 
wheat-grass is predominant in the seed mix. Crested 
wheat-grass helps to prevent erosion and tree 
invasion, but it also helps to provide food and cover 
for many small animals and birds on the RoW. 
Seed mixes may be tailored to include a variety of 
plant species that are beneficial to wildlife. 
However, the seed mix must be compatible with the 
bio-geo-climatic zone, and it should include native 
seed species whenever possible. 
Photo: J. Harriman 1997 
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Windrows visible on the RoW during winter 
pg. 292 (top) 
Windrows are slashed trees piled into long rows that 
run either parallel or perpendicular to the RoW. 
Most windrows are about a half a meter high, and 
ideally, are spaced a meter or two apart. Windrows 
act as a windbreak, a soil stabilizer, and an 
additional source of cover for small burrowing 
animals. 
Photo: J. Harriman 1997 
Windrows as an aid to movement on the RoW 
pg. 292 (bottom) 
Windrows are also intended to aid the movement of 
animals as they move down or across the RoW. On a 
steep slope windrows are constructed parallel to the 
RoW, as pictured here. 
In flatter areas, windrows usually run perpendicular 
to the RoW in order to help animals move from one 
forested edge to the other. After several seasons 
have passed, every other windrow may be carefully 
burned to reduce fire loading on the RoW. 
Photo: J. Harriman 1997 
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Woodpiles create cover for wil~ife 
pg. 294 (top) 
Woodpiles are constructed using materials that would 
otherwise be burned or hauled away. Large pieces of 
wood are stacked into one or more mounds that are 
generally a couple of meters high and several meters 
across. Mounds should be large enough to allow small 
animals to create tunnels within. 
Woodpiles may be created on level ground or in a 
slight depression, and are especially attractive to 
wildlife when situated near the RoW edge . Woodpiles 
help to keep the RoW clear of unorganized debris and 
quickly become an integral part of the surrounding 
habitat. 
Photo: J. Harriman 
Nest management on the RoW 
pg. 294 (bottom) 
Providing it poses no danger to the power supply, a 
tree containing a nest may be flagged by maintenance 
personnel and left standing until the birds have 
successfully fledged. 
Nes t flagging is usually done by crews performing 
selective maintenance work on foot, however, nests 
may also be flagged during larger mowing operations 
when sighted. Making an effort not to disturb birds' 
nes t s is one of the simpler ways by which to enhance 
wildlife habitat on RoWs. 
Photo: J. Harriman 1997 
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Cattle grazing on the RoW 
pg . 296 (top) 
Cattle grazing, as a secondary use on the RoW, is 
mainly encouraged because it establishes grassland 
and reduces long-term maintenance costs. Grazing 
cattle are somewhat compatible with browsing 
ungulates, as they do not usually complete directly 
for food on the RoW. 
To ensure food for elk and deer on the RoW during 
winter, grazing activities should be stopped in 
enough time to establish a good grass cover before 
the snow falls each season. 
Photo: J . Harriman 1997 
Dugouts for cattle may also benefit local 
wildlife 
pg. 296 (bottom) 
Grazing cattle require a sufficient water supply on 
the RoW. Dugouts installed for cattle (such as the 
one pictured here) may provide an additional source 
of water for local wildlife, but ideally, should be 
surr ounded by taller vegetation in order to conceal 
its users from predators and poachers. 
Pho t o : J. Harriman 1997 
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Grazing cattle leave shrubs for ungulates 
pg. 298 (top) 
Grazing cattle do not usually compete directly with 
grazing ungulates for food on the RoW. This picture 
shows how small trees and shrubs can remain 
relatively untouched in a cattle grazing compound. 
If you look closely, a small fox can be seen in the 
center of the picture. 
Photo: J. Harriman 1997 
Cattle grazing compound on 5L4 
pg. 298 (bottom) 
Grazing cattle may begin to compete with browsing 
ungulates when food becomes scarce on the RoW. 
Measures should be taken to ensure that cattle owners 
do not allow the RoW become over-grazed. 
Photo : J. Harriman 1997 
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Farming as a secondary use on the RoW 
pg. 300 (top) 
Farming is also encouraged as a secondary use on the 
RoW in the Northern Region. Although farming does 
not directly benefit many of the larger wildlife 
spec ies in the Northern Region, grain crops still 
help to provide cover and some food for smaller 
animals and insects on the RoW. Field stubble is 
often utilized for food by deer and elk during the 
wi nter. 
Here, cattle grazing and farming are pictured side by 
side on the RoW. 
Photo : J . Harriman 1997 
A farmer's field provides cover for s~l animals 
pg. 300 (bottom) 
This picture shows that up close, some crops can 
provide a thick and relatively diverse cover of low-
growing plants for insects and small animals. Local 
predatory bird species may benefit from the presence 
of farming on RoWs. 
Pho t o : J. Harriman 1997 
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Moose bed on the RoW during winter 
pg. 302 (top) 
Before a maintenance prescription is developed, the 
RoW should be carefully scrutinized in order to 
assess i ts potential as wildlife habitat. Often, 
clues are provided by the animals themselves . 
Here, a daybed 
moose are using 
grounds. 
and 
this 
Photo : J . Harriman 1998 
fresh droppings indicate that 
section of RoW as wintering 
Animal tracks become visible in winter 
pg. 302 (bottom) 
The tracks, trails, and droppings of a variety of 
wildlife species may be found on the RoW throughout 
the year, and are especially visible during winter. 
In this pi c ture, a moose is seen browsing high-cut 
willow on the RoW. An abundance of tracks near the 
willow in this area signals the importance of this 
food source to the local moose population . 
Photo : J. Harriman 199 7 
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Heavily browsed red-osier dogwood 
pg. 304 (top) 
When browsed by ungulates, deciduous species such as 
red- osier dogwood and willow (not pictured) tend to 
sprout multiple shoots from the tip of each nipped 
branch. This phenomenon exponentially increases the 
amount of new growth avai lable to ungulates the 
following season, and helps to reduce maintenance 
activiti es by retarding vertical growth. 
Tr ees like the one pictured provide another clue 
about the local wildlife population: moose are in the 
area. 
Photo : J . Ha rriman 1997 
Using winter wildlife activity to plan ahead 
pg. 304 (bottom) 
Understanding the needs of local wildlife by studying 
patterns of use on the RoW helps maintenance 
personnel to plan ahead, and change their approach to 
habi tat enhancement as the need arises. 
Photo: Tony MacGregor 1998 
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Low-bush blueberries established after mowing 
pg . 306 (top) 
After the RoW has been mowed and opened up to 
sunlight, low-bush blueberries (pictured), 
raspberries, strawberries, salmon-berries, and other 
wild berries may proliferate. Wild berries are an 
important food source for many animals including 
birds, insects, bears, and small fur-bearers. Wild 
berries are also attractive to the residents of near-
by communities. 
Wherever they occur, berry bushes and other 
significant plants should be encouraged and preserved 
on the RoW . 
Photo : J . Ha r riman 1997 
~neral licks discovered on the RoW 
pg . 306 (bottom) 
The exposed patch of earth in the foreground of this 
p i cture is a mineral lick frequented by local 
ungulates. At least one other mineral lick has been 
i denti fied on a RoW in the case study area. 
Mi neral li c ks, and the tracks leading up to them, 
provide more clues about the local wildlife 
composition . 
Pho t o : J . Harriman 1997 
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APPENDIX G 
Telephone Interview Questionnaire 
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Interview Questionnaire 
PART I - Logistics 
Go over consent form with interviewee. 
1. Name of organization 
2. Contact name 
3. Contact information (tel/fx/e-mail) 
PART II - Resource Values 
1. Can you please describe how your organization interacts with 
powerline corridors in northern BC? 
- Anything else? 
2. From the following list of resources that are associated with 
powerline corridors, please indicate those which are important to 
your group/org. 
• aesthetic 
• recreational/public use 
• ecological/environmental 
• wildlife/wildlife habitat 
• commodity (i.e. minerals/timber/gas/furs) 
• commercial (i.e. guide outfitters/tourism) 
• educational 
• cultural (i.e. historical/anthropological) 
• spiritual 
• subsistence (i.e hunting, fishing, berry picking) 
• medicinal/health(i.e. berry picking) 
• access 
• other 
3. Of the resources you just mentioned, which one is the most 
valuable to your group/org? 
4. Should resource values other than electricity be addressed in a 
utility's land use management plans? 
Yes I No I Depends 
5. Should resource values other than electricity be addressed in 
British Columbia Hydro's land use management plans? 
Yes I No I Depends 
PART III - Participation 
1. Would you describe your organization as a stakeholder in land and 
resource management on T-RoWs? 
Yes I No 
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- Please explain your statement. 
2. In general, do you think local stakeholders should be involved with 
utilities in developing resource management plans for powerline 
corridors? 
Yes I No 
3. Should British Columbia Hydro take steps to involve local 
stakeholders in developing resource management plans for powerline 
corridors? 
Yes I No 
4. Would your group/org be interested in helping to develop resource 
management plans for powerline corridors in northern BC? 
Yes I No 
5. (If yes) There are three basic ways to participate in land use 
planning. Which method of participation would your group/org most 
likely prefer? 
• directive (group provides input, but it is not 
necessarily regarded in decision-making) 
• consultative (management plan presented to group for 
endorsement/comments) 
• collaborative (develop management plan together) 
6. (If yes) Would your group most likely prefer to participate in 
• planning activities 
• implementation activities 
• monitoring activities 
• in all aspects of resource management 
7. (If yes) In terms of frequency, would your group most likely prefer 
to be involved in developing a resource management plan 
• on a one-time basis 
• at set intervals of 5 or 10 years 
• each season 
• only when there is a significant policy change planned 
by the utility 
8. (If Yes) What is the main reason that your group/org would want to 
participate in land use planning for powerline corridors? 
PART IV - In Closing 
1. Is there anything else that you would like to add or discuss? 
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2. Do you know of any other groups/orgs that would be interested in 
talking with me about this subject matter? 
PROVIDE INTERVIEWEE WITH MY CONTACT INFORMATION ... 
WOULD INTERVIEWEE LIKE A COPY OF MY RESULTS? YES / NO 
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APPENDIX H 
Letter of Infor.med Consent 
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Letter of Informed Consent 
Name: 
Address: 
Daytime Contact Telephone #: 
I understand that my participation in this interview is completely voluntary 
and that my anonymity is fully guaranteed. In order to ensure my anonymity, 
I am aware that this letter of informed consent will not be attached to the 
interview data, and will be stored in a separate envelope, preventing anyone 
but the interviewer from linking my responses to my name. 
I am aware that I have the ability to end my interview at any time, and I 
reserve the right to decline to answer any questions with which I am not 
entirely comfortable. I understand that the information I provide in the 
interview will be used to inform a thesis report, and possibly one or more 
academic articles. 
I understand that my identity and my responses will be kept completely 
confidential throughout this research project, and after all records of this 
interview have been completely destroyed, one year after the interviewer's 
thesis defense. I am aware that to ensure my confidentiality until all 
records are destroyed, documentation of this interview will be kept in a 
locked file cabinet when it is not being used for analysis. 
I have voluntarily provided my name, address, and daytime contact telephone 
number at the top of this page in order that the interviewer may contact me 
at a later date, should any questions regarding the interview arise. In 
turn, I have been provided with the interviewer's personal contact 
information so that in the future I may obtain a copy of the results of this 
interview and of the final research product(s). 
Signature Date 
Please contact Jill Harriman @ (250) 563-7705 or Doug Baker @ (250) 960-5835 
if you have any questions regarding this letter of informed consent. Thank-
you. 
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